T 



(19) 




Europaisch s Pat ntamt 
Europ an Pat nt Office 
Office urope ndesbr vets 





(11) 



EP 1 184 035 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

06.03.2002 Bulletin 2002/10 

(21) Application number: 01305522.3 

(22) Date of filing: 26.06.2001 

(84) Designated Contracting States: 

AT BE CH CY DE DK ES PI FR GB GR IE IT LI LU 
MC NL PT SE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 29.06.2000 US 214980 P 

(71) Applicant: Pfizer Products Inc. 
Groton, Connecticut 06340 (US) 



(51) into. 7 : A61K 31/12, A61K 31/13, 
A61K 31/16, A61K 31/33, 
A61 P 5/00 



(72) Inventors: 

• Landschulz, William Harras, 
Groton, Connecticut 06340 (US) 

• Maclean, David Burton 
Groton, Connecticut 06340 (US) 

(74) Representative: 

Simpson, Alison Elizabeth Fraser et al 
Urquhart-Dykes & Lord, 30 Welbeck Street 
London W1G8ER (GB) 



(54) Use of growth hormone secretagogues for treatment of physical performance decline 



(57) This invention is directed to methods for treat- 
ing age-related decline in physical performance which 
comprises administering a growth hormone secreta- 
gogue, a prodrug thereof or a pharmaceutically accept- 
able salt of .said secretagogue or said prodrug. More 
preferably, the present invention provides such methods 
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5 al. t Journa ofGerontoloqv 49(2) Mfi5-MQ4/iQQziv i ^ . •. . , , «»W.nyu -1193 (1988), J.M. Guralnik.et 

an estimated 30% 5 loJZgZ^^ P^™. ** instance, 

those 80 yea. of age and o,der (A.J. Btti et al. Age & Aging 17 365 72 ^S^JTl^ "T" *, 50% ** 

Epidemiol., 137:342-54 M993» Estimate mHi^t* u ( )( and J ' L ^ Loughlin et al M Am. J, 
s-ous injury such as 

~0 ); M .C. Nevi „ et,, , Gerontol , Bid. SC. 

^IWW^^ - A 9 e t Agin, 

tributing to the downward spiral of ohvs LatS in hlf ? a " d PhySiCa ' P erfon ™<*. hereon- 

^IbbsM^X^Z^IZZS^ r elderS - Fa " S and reSU,ti "9 in J uries an ™9 the 

independence (Tinetti et al 968) to^^l^ZTT"*"*' ^ andthe,0SS of functional 

Lr T PublicHW 

in physical performance and reservTcaDaci^nl^rt 2 , 9 !f •'"J?* 8 "* 1 P erfomance - Re '^ve improvement 
of the body: (1) increased rate of protein sXsfs^c^^^^ 

in ceiis of the body; and (3, increLc 3^ il^S^SSK rate of carbohydrate mixtion 
those skilled in the art, the known and ootenttai ,,«=« Z „ J? atty aclds for ener 9y- As is known to 

strab ., =rir.r£s ■n 1 "™ 

growth hormone are summarized in International PoJi* a ■ ! ! P9 ' ( } ' Also ' these vaned uses of 
mnn^i w • OTD n ,nler national Patent Application, Publication Number WO Q7/?awq 

Slersd by iniactlon hltkllv th« sou™ »| P * °' ** com P°°" d "seosstatetl thai it b. admm- 
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does not correlate with the pulsatile release seen in the endogenous release of growth hormon 
[0009] Certain compounds have been developed which stimulate the release of endogenous growth hormone. Pep- 
tides which are known to stimulate the releas of endogenous growth hormone include growth hormone releasing 
hormone and its analogs, the growth hormone releasing peptides, GHRP-6 and GHRP-1 (described in U.S. Patent 
No. 4,411,890; International Patent Application, Publication No. WO 89/07110; and International Patent Application 
Publication No. WO 89/07111), and GHRP-2 (described in International Patent Application, Publication No WO 
93/04081), as well as hexarelin (J. Endocrinol. Invest., 15 (Suppl. 4): 45 (1992)). Other compounds possessing growth 
hormone secretagogue activity are disclosed in the following International Patent Applications (listed by Publication 
Nos.), issued U.S. Patents and published European Patent Applications, which are incorporated herein by reference- 
WO 98/46569, WO 98/51687 ; WO 98/58947, WO 98/58949, WO 98/58950, WO 99/08697, WO 99/09991 WO 

95/13069^.5.5,492,916^.8.5494,919^095/14666^0 94/19367^0 94/13696^094/11012 US 5 726 319 
WO 95/11029, WO 95/17422 ; WO 95/17423, WO 95/34311, WO 96/02530, WO 96/22996, WO 96/22997 WO 
96/24580, WO 96/24587, U.S. 5,559,128, WO 96/32943, WO 96/33189, WO 96/15148, WO 96/38471 WO 96/35713 
WO 97/00894, WO 97/071 17, WO 97/06803, WO 97/11697, WO 97/15573, WO 97/22367 WO 97/23508 WO 
97/22620, WO 97/22004, WO 97/21730, WO 97/24369, U.S. 5,663,171 , WO 97/34604, WO 97/36873 WO 97/40071 
WO 97/40023, WO 97/41878, W097/41879, WO 97/46252, WO 97/44042, WO 97/38709, WO 98/03473 WO 
97/43278, U.S. 5,721,251, U.S. 5,721,250, WO 98/10653, U.S. 5,919,777, U.S. 5,830,433 and EP 0995748. 
[0010] In addition, the following growth hormone secretagogues are known in the art: MK-0677, L-162752 and L- 
163022 (Merck); NN703 and ipamorelin (Novo Nordisk); hexarelin (Pharmacia); GPA-748 (KP102, GHRP-2) (American 
Home Products); and LY444711 (Eli Lilly). The following agents that stimulate GH release via GHRH/GRF receptor 
(including GHRH/GRF derivatives, analogs and mimetics) are known, in the art: Geref (Ares/Serono); GHRH (1-44) 
(BioNebraska); Somatorelin (GRF 1-44) (Fujisawa/ICN); and ThGRF (Theratechnologies). 

[001 1] Endocrine Reviews 1 8(5): 621 -645 (1 997) provides an overview of peptidomimetic regulation of growth hor- 
mone secretion by growth hormone secretagogues. Horm. Res. 1 999; 51 (suppl 3):1 6-20 (1 999), examines the clinical 
and experimental effects of growth hormone secretagogues on various organ systems. Drug Discovery Today Vol 4 
No. 11 , November 1999; and TEM Vol. 10. No. 1, 1999, disclose potential therapeutic applications of growth hormone 
secretagogues, including their use in treating growth hormone disorders such as growth hormone deficiency (GHD), 
age-related conditions, obesity and catabolic conditions, and their use in sleep enhancement. 
[0012] International Patent Applications, Publication Nos. WO 97/24369 and WO 98/58947 disclose that certain 
growth hormone secretagogues are useful for the treatment or prevention of osteoporosis, congestive heart failure, 
frailty associated with aging, obesity, accelerating bone fracture repair, attenuating protein catabolic response after a 
major operation, reducing cachexia and protein loss due to chronic illness, accelerating wound healing or accelerating 
the recovery of burn patients or patients having undergone major surgery, improving muscle strength, mobility, main- 
tenance of skin thickness, metabolic homeostasis or renal homeostasis. Published European patent application 
0995748 discloses that certain dipeptide growth hormone secretagogues are useful for the treatment or prevention of 
musculoskeletal frailty, including osteoporosis. 

[0013] The administration of a growth hormone secretagogue is also known to enhance the quality of sleep, which 
is disclosed in International Patent Application, Publication No. WO 97/24369. Commonly assigned U.S. nonprovisional 
patent application 09/290985, filed 13 April 1 999, discloses pharmaceutical compositions comprising certain p 3 adren- 
ergic agonists and growth hormone secretagogues or growth hormone, and their use for treating diabetes, obesity 
hyperglycemia, frailty associated with obesity or frailty associated with aging, and for enhancing the quality of sleep in 
a mammal. International Patent Application, Publication No, WO 98/58949, discloses the treatment of insulin resistance 
with certain growth hormone secretagogues. 

[0014] International Patent Application, Publication No. WO 00/12407, discloses that a growth hormone secreta- 
gogue is useful for enhancing the return of patients to independent living status following acute deconditionlng such 
as that which may result from immobilization, surgery, or major injury such as hip fracture. 

[0015] Journal of Orthopaedic Research 15:519:527 (1997) discloses that a growth hormone secretagogue, MK- 
0677, elevated levels of serum insulin-like growth factor-l, which in turn increased the size and strength of the quad- 
riceps muscle in canines during remobilization. 

[0016] J. Bone Miner. Res. 1998; 13: 1158-1166, discloses that treatment with the growth hormone secretagogue, 
MK-0677, increases markers of bone formation and bone resorption in obese young males. — - — - - — ' 
[0017] Bono 23 (5) (Supplement), Abstract F235 from ASBMR/IBMS Joint Meeting (November 1998), discloses that 
the growth hormone secretagogues, GHRP-6 and ipamorelin (IPA), have the capacity to increase bone mass in adult 
female rats, 

[0018] R. Bross, M. Javanbakht and S. Bhasin, J.CIin.Endocrinol.Metab. 84:3420-3430 (1999), discusses the po- 
tential use of human growth hormone supplementation for th treatment of aging-associated sarcopenia. 
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SUMMARY OF THE INVENTION 
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f is 0 or 1 ; 

n and w are 0, 1 or 2, provided that n and w cannot both be 0 at the same time; 
Y 2 is oxygen or sulfur; 

A is a divalent radical, where the left hand side of the radical as shown below is connected to C M and the right hand 
side of the radical as shown below is connected to C\ selected from the group consisting of 
-NR2-C(0)-NR2- t -NR2-S(0) 2 -NR2-, -0-C(0)-NR2-, -NR2-C(0)-0-, -C(6)-NR2-C(0)-,-C(0)-NR2-C(R9R10)-, -C 
{R 9 R 10 )-NR 2 -C(O)-, -C(R 9 R 1 °)-C(R 9 R 10 )-C(R 9 R™)-, -S(O) 2 -C(R 9 R 10 )-C(R 9 R 10 )-, -C(R 9 R10)-0-C(0)-, -C(R 9 R10) 
-O-C(R 9 Ri0)- ) -NR 2 -C(O).C(R 9 R 1 0)-,-O-C(O)-C(R 9 R 10 )- l -C(R 9 R 10 )-C(O)-NR 2 -, -C(R 9 R10)-C(0)-0-, -C(0)-NR2-C 
(R 9 R10)-C(R 9 R10)-, -C(0)-0-C(R 9 R10)-, -CfRSRiOj-CfRSRiOj-CfRSRlOj-CfRSRlO)., -S(0) 2 -NR 2 -C(R 9 R1°)-C 
(R 9 Ri0)-,-C(R 9 Rl0)-C(R 9 Rl0)-NR2-C(O)-, -C(R 9 Ri0)-C(R 9 R^)-O-C(O)- ) rNR2-C(O)-C(R 9 Ri0)-C(R 9 Ri0)- ) -NR 2 -S 
(0) 2 -C(R 9 R10)-C(R 9 R10)-, -O-C(O)-C(R 9 R10)-C(R 9 R10)- i -C(R9R10)-C(R 9 R10)-C(O).NR 2 - j -C(R 9 R10).C(R 9 R10)-C 
(0)-, -C(R 9 R 10 )-NR 2 -C(O)-O-, -C(R 9 R10)-0-C(0)-NR2, -C(R 9 R 10 )-NR 2 -C(O)-NR2-, -NR 2 -C(O)-O-C(R 9 R 1 0)- ( 
-NR 2 -C(0)-NR 2 -C(R 9 R 10 )-, -NR2-S(0) 2 -NR 2 -C(R 9 R™)- ( -0-C(0)-NR 2 -C(R 9 R 1 °)- t -C(0)-N=C(R")-NR 2 - -C(O) 
-NR2-C(R 1 1)=N-, -C(R 9 R 1 0)-NR 12 -C(R9R10)-. -NR^-qRSRiOj-.-NR^.ciRSRiOj.qRSRiO)., -C(0)-0-C(R 9 Ri°)-C 
(R 9 R™)-, -NR2-C(R 11 )=N.C(0)- l .C(R 9 RlO)-C(R 9 RtO).|M(Ri2 ) . ) -CfRQRiOj-NRi 2 -, -N=C(R")-NR 2 -C(0)-, -C(R 9 R™) 
-C(R 9 Ri0)-NR 2 -S(O) 2 - f -C(R 9 Ri0)-C{R 9 Ri0).S(O) 2 -NR 2 -,-C(R 9 Rt0)-C(R 9 Ri0)-C(O)-O- r C(R 9 Ri0)-S(O) 2 -C 
(R 9 R10)-, -C(R 9 R 1 °)-C(R 9 R10)-S(0) 2 -, -O-C(R 9 Ri0)-C(R 9 Ri0)-,-C(R 9 Ri0)-C(R 9 Ri0)-O-, -C(R 9 R10)-C(0)-C 
(R 9 R10)-, -C(O)-C(R 9 R 10 )-C<R 9 Ri°)- and-C(R 9 R 1 <>)-NR 2 -S(0) 2 -NR 2 -; 
Q is a covalenl bond or CH 2 ; 
W is CH or N; 

X is CR 9 R 10 , C=CH 2 or C=0; 
Y is CR 9 R 1 <\ O or NR 2 ; 
ZisC=0, C=SorS(0) 2 ; 

G 1 is hydrogen, halo, hydroxy, nitro, amino, cyano, phenyl, carboxyl, -CONH 2 , -(C r C 4 )alkyl optionally independ- 
ently substituted with one or more phenyl, one or more halogens or one or more hydroxy groups, -(C r C 4 )alkoxy 
optionally independently substituted with one or more phenyl, one or more halogens or one or more hydroxy groups, 
-(C r C 4 )alkylthio, phenoxy, -C00(C r C 4 )alkyl, N ) N-di-(C 1 -C 4 )alkylamino,-(C 2 -C 6 )alkenyl optionally independently 
substituted with one or more phenyl, one or more. halogens or one or more hydroxy groups, -(C 2 -C 6 )alkynyl op- 
tionally independently substituted with one or more phenyl, one or more halogens or one or more hydroxy groups, 
-(C 3 -C 6 )cycloalkyl optionally independently substituted with one ormore (C^C^alkyl groups, one or more halogens 
or one or more hydroxy groups, -(C r C 4 )alkylamino carbonyl or di-(C r C 4 )alkylamino carbonyl; 
G 2 and G 3 are each independently selected from the group consisting of hydrogen, halo : hydroxy, -(Ci-C^alkyl 
optionally independently substituted with one to three halo groups and -(C r C 4 )alkoxy optionally independently 
substituted with one to three halo groups; 

R1 is hydrogen, -CN, -(CH 2 ) q N(X6)C(0)X6, -(CH 2 ) q N(X6)C(0)(CH 2 ) r Ai, -(CH 2 ) N(X6)S(0) 2 (CH 2 ) r Ai,-(CH 2 ) a N 
(X6)S(0) 2 X6 -(CH 2 ) q N(X6)C(0)N(X6)(CH 2 ) r Ai . -(eH 2 ) q N(X6)C(0)N(X6)(X6), -(CH 2 ) q C(0)N(X6)(X6), -(CH 2 ) q C(0) 
N(X 6 )(CH 2 ) t -A 1 , -(CH 2 ) q C(0)OX6, -(CH 2 ) q C(0)0(CH 2 ) t -A 1 , -(CH 2 ) q OX 6 , -(CH 2 ) q OC(0)X6, -(CH 2 ) q OC(0)(CH 2 ) r 
A 1 ,-(CH 2 ) q OC(0)N(X 6 )(CH 2 ) t -Ai,-(CH 2 ) q 0C(O)N(X 6 )(X 6 ),-(CH 2 ) q C(O)X6, -(CH 2 ) q C(0)(CH 2 ) r A 1 , -(CH 2 ) q N(X6)C 
(0)0X6 -(CH 2 ) q N(X6)S(0) 2 N(X6)(X6) l .(CH 2 ) q S(0) m X6,-(CH 2 ) q S(0) m (CH 2 ) r Ai 1 -(C r C 10 )alkyl, -(CH 2 ) t -Ai, 
-{CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CH 2 ) q -YMC r C 6 )alkyl, -(CH 2 ) q -Yi-(CH 2 ) r Ai or -(CH 2 ) q -Yi-(CH 2 ) t -(C 3 .C 7 )cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally substituted with (C^C^alkyl, 
hydroxy, (C r C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (C r C 6 )alkyl, -C0 2 (C r C 4 )alkyl ester, 1 H-tetrazol-5-yl or 1 , 2 or 
3fluoro groups; 

Y' is 0, S(0) m: -C(0)NX6-, -CH=CH-, -C=C-, -N(X6)C(0)-, -C(0)NX6-, 
-C(0)0-, -OC(0)N(X 6 )- or -OC(0)-; 
q is 0, 1, 2, 3 or 4; 
t is 0, 1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ) t group in the definition of R 1 are optionally independently substituted with 
hydroxy, (C^C^alkoxy, carboxyl, -CONH 2 , -S(0) m (C r C 6 )alkyl, -C0 2 (C r C 4 )alkyl ester, 1H-tetrazol-5-yl, 1,2 
or 3 fluoro groups or 1 or 2 (C r C 4 ) alkyl groups; 

R 1A is selected from the group consisting of hydrogen, F, CI, Br, I, (C^C^alkyl, phenyl(C 1 -C 3 )alkyl, pyridyl(C r C 3 ) 
alkyl, thiazolyl(C r C 3 )alkyl and thienyl(C r C 3 )alkyl, provided that R 1A is not F, CI, Br or I when a heteroatom is 
vicinal to C"; 

R 2 is hydrogen, (C r C s )alkyl, -(C 0 -C 3 )alkyl-(C 3 -C 8 )cycloalkyl, -(C^Jalkyl-A 1 or A 1 ; where the alkyl groups and 
the cycloalkyl groups in th definition of R 2 are optionally substituted with hydroxy, -C(0)0X 6 , -C(0)N(X 6 )(X 6 ), -N 
(XSXXVSCOyC^alkyl, -C(0)A 1 , -C(0)(X«) f CF 3 , CN or 1, 2 or 3 independently selected halo groups; 
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R 3 is selected from the group consisting of A 1 , (C r C 10 )alkyl, -(C^CeJalkyl-A 1 , -(C 1 -C 6 )alkyl-(C 3 -C 7 )cycloalkyl 

-(C r C5)alkyl-X 1 -(C r C5)allcyl. -(C r C 5 )alkyi-XMC 0 -C 5 )aIkyl-A 1 and -(CrCsJalkyl-X^tCvCsJalkyl-lCa-^Jcy- 
cloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with -SfO^CVCgJalkyl, -C(0)OX 3 , 
1 , 2, 3, 4 or 5 independently selected halo groups or 1 , 2 or 3 independently selected -OX 3 groups; 

X1 is O, S(0) m; -N(X 2 )C(0)- : -C(0)N(X2)- ( -OC(O)-, -0(0)0-, -CX2=CX2-, -N(X2)C(0)0-, -0C(0)N(X2)- or 
-C^C-; 

R 4 is hydrogen, (C r C 6 )alkyl or (C 3 -C 7 )cycloalkyl, or R 4 is taken together with R 3 and the carbon atom to which 
they are attached and form (C 5 -C 7 )cycloalkyl, (C 5 -C 7 )cycloalkenyl, a partially saturated or fully saturated 4- to 
8-membered ring having 1 to 4 heteroatoms independently selected from the group consisting of oxygen, sulfur 
and nitrogen, or is a bicyclic ring system consisting of a partially saturated or fully saturated 5- or 6-membered 
ring, fused to a partially saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 
to 4 heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (CVC^alkyl or X 4 is taken together with R 4 and the nitrogen atom to which X 4 is attached and 
the carbon atom to which R 4 is attached and form a five to seven membered ring; 
R 6 is a bond or is 




where a and b are each independently 0, 1 , 2 or 3; 



X 5 and X 5a are each independently selected from the group consisting of hydrogen, CF 3 , A 1 and optionally 
substituted (C 1 -C 6 )alkyl; ./ 

the optionally substituted (C r C 6 )alkyl in the definition of X 5 and X 5a is optionally substituted with a sub- 
stituent selected from the group consisting of A 1 , OX 2 , -S(0) m (C r C 6 )alkyl, -C(0)OX 2 , (C 3 -C 7 )cycloalkyl -N 
(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 

or the carbon bearing X 5 or X 5a forms one or two alkylene bridges with the nitrogen atom bearing R 7 and R 8 
. wherein each alkylene bridge contains 1 to 5 carbon atoms, provided that when one alkylene bridge is formed 
then only one of X 5 or X 5a is on the carbon atom and only one of R 7 or R 8 is on the nitrogen atom and further 
provided that when two alkylene bridges are formed then X 5 and X 5a cannot be on the carbon atom and R 7 
.,and.,R 8 ..cannotbe ori..the..nitrogen-atomk-r>,^.- - 

or x5 is taken together with X 5a and the carbon atom to which they are attached and form a partially saturated 

or fully saturated 3- to 7-membered ring, or a partially saturated or fully saturated 4- to 8-membered ring having 

1 to 4 heteroatoms independently selected from the group consisting of oxygen, sulfur and nitrogen; 

or X s is taken together with X 5a and the carbon atom to which they are attached and form a bicyclic ring system 

consisting of a partially saturated orfully saturated 5- or6-membered ring, optionally having 1 or2 heteroatoms 

independently selected from the group consisting of nitrogen, sulfur and oxygen, fused to a partially saturated, 

fully saturated or fully unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms independently 

selected from the group consisting of nitrogen, sulfur and oxygen; 

Z 1 is a bond, 0 or N-X 2 provided that when a and b are both 0 then Z 1 Is not N-X 2 or O; 

or R€ is -(CR fl Rt>) a -E-(CRaRb) b -, where the -(CR a Rb) a - group is attached to the carbonyl carbon of -the amide group 
of the compound of formula I and the -(CR a R b ) b group is attached to the terminal nitrogen atom of the compound 
of Formula I; 

E is -O-, -S-, -CH=CH- or an aromatic moiety selected from 
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said aromatic moiety in the definition of E optionally substituted with up to three halo, hydroxy, -N(R C )(R C ), 
(C r C 6 )alkyl or (C r C 6 )alkoxy; 

R a and R b are, for each occurrence, independently hydrogen, (C r C 6 )alkyl, trifluoromethyl, phenyl or mono- 
subsliLuted (C,-C 6 )alkyl where the substituents are imidazolyl, naphthyl, phenyl, indolyl, p-hydroxyphenyl, 
-OR c , S(0) m R c , C(0)OR c , (C 3 -C 7 )cycloalkyl, -N(R C )(R C ), -C(0)N(R c )(R c ) ! or R a or R b may independently be 
joined to one or both of R 7 or E (where E is other than O, S or -CH=CH-) to form an alkylene bridge between 
the terminal nitrogen and the alkyl portion of the R a or R b and the R 7 or E group, wherein the bridge contains 
1 to 8 carbon atoms; or R a and R b may be joined to one another to form a (C 3 -C 7 )cycloalkyl; 
R c . for each occurrence, is independently hydrogen or (C,-C 6 )alkyl; a and b are independently 0, 1, 2 or 3, 
with the proviso that if E is -O- or -S-, b is other than 0 or 1 and with the further proviso that if E is -CH=CH-, 
b is other than 0; 

R 7 and R 8 are each independently hydrogen or optionally substituted (C 1 -C 6 )alkyl; 

where the optionally substituted (C^-C^alky! in the definition of R 7 and R 8 is optionally independently sub- 
stituted with A 1 , -ClOJO-^-CeJalkyl, -S(0) m (C 1 -C 6 )alkyl, 1 to 5 halo groups, 1 to 3 hydroxy groups, 1 to 3 -O-C 
(OXCVC^alkyl groups or 1 to 3 (C r C 6 )alkoxy groups; or 
R 7 and R a can be taken together to form -(CH 2 ) r -L-(CH 2 ) r -; 

where L is C(X 2 )(X 2 ), S(0) m or N(X2); 
R 9 and R 10 are each independently selected from the group consisting of hydrogen, fluoro, hydroxy and (C^Cg) 
alkyl optionally independently substituted with 1-5 halo groups; 

R 11 is selected from the group consisting of (C^G^alkyl and phenyl optionally substituted with 1-3 substitutents 
each independently selected from the group consisting of (C 1 -C 5 )alkyl, halo and (C r C 5 )alkoxy; 
R 12 is selected from the group consisting of (C 1 -C 5 )alkylsulfonyl, (C r C 5 )alkanoyl and (C 1 -C 5 )alkyl where the alkyl 
portion is optionally independently substituted by 1-5 halo groups; 

A 1 for each occurrence is independently selected from the group consisting of (Cs-Cyjcycloalkenyl, phenyl, a par- 
tially saturated, fully saturated or fully unsaturated 4-to 8-membered ring optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of oxygen, sulfur and nitrogen and a bicyclic ring system con- 
sisting of a partially saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen, fused to a partially 
saturated, fully saturated or fully unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms inde- 
pendently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, on one or optionally both rings if A 1 is a 
bicyclic ring system, with up to three substituents, each substituent independently selected from the group con- 
sisting of F, CI, Br, I, OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3 , -OX 6 , -C(0)N(X 6 )(X 6 ), -C(0)OX 6 , oxo, (C r C 6 )alkyl, nitro, 
cyano, benzyl, -S(0) m (C r C 6 )alkyl, 1 H-tetrazol-5-yl, phenyl, phenoxy, phenylalkyloxy, halophenyl, methylenedioxy, 
-N(X 6 )(X 6 ),-N(X 6 )C(0)(X 6 ); -S(0)^N(X6)(X 6 ), -N(X 6 )S(0) 2 -phenyl, -N(X 6 )S(0) 2 X 6 , -CONX 11 X 12 , -S(0) 2 NX 11 X 12 , ' 
-NX6S(0) 2 X 12 , -NX 6 CONX 11 X 12 , -NX 6 S(0) 2 NX 11 X 12 -NX 6 C(0)X 12 , imidazolyl, thiazolyl and tetrazolyl, provided 
that if A 1 is optionally substituted with methylenedioxy then it can only be substituted with one methylenedioxy; 
where X 11 is hydrogen or optionally substituted (C^-Cgjalkyl; 

the optionally substituted (^-C^alky! defined for X 11 is optionally independently substitut dwith phenyl, phe- 
noxy, (C r C 6 )alkoxycarbonyl, -S(0) m (C r C 6 )alkyl, 1 to 5 halo groups, 1 to 3 hydroxy groups, 1 to 3 (C r C 10 ) 
alkanoyloxy groups or 1 to 3 (C^CgJalkoxy groups; 
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X 12 is hydrogen, (C r C 6 )alkyl F phenyl, thia?olyl, imidazolyl, furyl or thienyl, provided that when X 12 is not hy- 
drogen, the X 12 group is optionally substituted with one to three substituents independently selected from the 
group consisting of CI, F, CH 3 , OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CH 2 ) r -L 1 -(CH 2 ) r -; 

UisCtX^X^.O.StO^orNtX 2 ); 

r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (C r C 6 )alkyl or optionally substituted 
(C 3 -C 7 )cycloalkyl, where the optionally substituted (C r C 6 )alkyl and optionally substituted (C 3 -C 7 )cycloalkyI in the 
definition of X 2 are optionally independently substituted with -S(0) m (C r C 6 )alkyl, -C(0)OX 3 , 1 to 5 halo groups or 
1-3 OX 3 groups; 

X 3 for each occurrence is independently hydrogen or (Cj-C^alkyl; 

X 6 for each occurrence is independently hydrogen, optionally substituted (C r C 6 )alkyl, (C 2 -C 6 )halogenated alkyl, 
optionally substituted (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )-halogenated cycloalkyl, where optionally substituted (C r C 6 )alkyl 
and optionally substituted (C 3 -C 7 )cycloalkyl in the definition of X 6 is optionally independently mono- or di-substi- 
tuted with (C.,-C 4 )alkyl, hydroxy, (C^C^alkoxy, carboxyl, CONH 2 , -S(0) m (C r C 6 )alkyl, carboxylate (C r C 4 )alkyl 
ester or 1 H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C r C 6 )alkyl, the two (C r C 6 )alkyl groups 
may be optionally joined and, together with the atom to which the two X 6 groups are attached, form a 4- to 9- 
membered ring optionally having oxygen, sulfur or NX 7 as a ring member; 

X 7 is hydrogen or (C.,-C 6 )alkyl optionally substituted with hydroxy; 
m for each occurrence is independently 0, 1 or 2; 

with the provisos that: 

1 ) X 6 and X 12 cannot be hydrogen when attached to C(O) or S(0) 2 in the form C(0)X 6 , C(0)X 12 S(0) 2 X 6 or 
S(0) 2 X 12 ; and 

2) when Ft 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r -L-(CH 2 ) r - is independently 2 or 3. 

[0021] More preferably, the present invention provides such methods wherein the growth hormone secretagogue is 
a compound having the structural formula below, which is designated herein as Formula l-A 



Y 2 



< O 'X 4 

R 1 II R 3 



(CH 2 ) W 



r o 



V 




l-A 



a racemic-diastereomeric mixture or optical isomer of said compound or a pharmaceutically-acceptable salt or a pro- 
drug thereof , or a tautomer thereof, 
wherein 

fisO; 

n is 0 and w is 2, or n is 1 and w is 1 , or n is 2 and w is 0; 
Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH 2 ) q N(X 6 )C(0)X 6 , -(CHa^NfXGjC^JtCH^-A 1 , -(CH 2 ) q N(X 6 )S0 2 (CH 2 ) t -A 1 , -(CH 2 ) q N(X 6 ) 
_ S0 2 X6^(CH 2 ) g N(X6)C(0)N(X6)(CH 2 ) r _Ai, :(CH 2 ) q N(X!)C(.0)N(X6)(X8) t -(CH 2 ) q C(0)N(X6)(X6), -(GH 2 )^C(0)N{XS) 
(CH 2 ) r Ai, -(CH 2 ) q C(0)OX6, -(CH 2 ) q C(0)0(CH 2 ) r Ai, -(CH 2 ) q OX6, -(CH 2 ) q OC(0)X6 -(CH 2 ) q OC(0)(CH 2 ) t -Al, 
-(CH 2 ) q OC(0)N(X6)(CH 2 ) r Ai ] -(CH 2 ) q OC(0)N(X6){X6), -<CH 2 ) q C(0)X6, -(CH 2 ) q C(0)(CH 2 ) t -Al, -(CH 2 ) N(X6)C(0) 
OX6, -(CH 2 ) q N(X6)S0 2 N(X6)(X6), -(CH 2 ) q S(0) m X6, -(CH 2 ) q S(0) m (CH 2 ) r Al , -(C r C 10 )alkyl, -(CH 2 ) t -Ai, 
-(CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CH 2 ) q -Yi-(C r C 6 )alkyl, -(CH^-Y^CH^-Ai or -(CH 2 ) q -Yi-(CH 2 ) r (C 3 -C 7 )cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally substituted with (C r C 4 )alkyl, 
hydroxyl, (C 1 -C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (C r C 6 )alkyl, -CO^C, -C 4 )alkyl ester, 1 H-tetrazol-5-yl or 1, 2 
or 3 fluoro; 
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Y 1 is O, S(0) m: -C(0)NX 6 -, -CH=CH-, -C^C-, -N(X 6 )C(0)-, -C(0)0-, -OC(0)N(X 6 )- or -OC(O)-; 
q is 0, 1,2, 3 or 4; 
t is 0 1, 2 or 3; 

said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with hydroxyl, (C^C^alkoxy, 
carboxyl, -CONH 2t -S{0) m (C 1 -C 6 )alkyl J -C0 2 (C r C 4 )alkyl ester, 1H-tetrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 
(C r C 4 )alkyl; 

R 2 is hydrogen, (C r C 8 )alkyl, -(C 0 -C 3 )alkyl-(C 3 -C 8 )cycloalkyl, -(C r C 4 )alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of R 2 are optionally substituted with hydroxyl, 
-C(0)OX6 -C(0)N(X6)(X6), -N(X 8 )(X 6 ), -S(0) m (C r C 6 )alkyl : -C(0)A\ -C(0)(X6), CF 3 , CN or 1, 2 or 3 halogen; 
R 3 is A 1 , (C 1 -C 10 )alkyl, -(C r C 6 )alkyl-A 1 , -(C 1 -C 6 )alkyl-(C 3 -C 7 )cycloalkyl l ■(C 1 -C 5 )alkyl-X 1 -(C 1 -C 5 )allcyl l -(C r C 5 ) 
alkyl-X 1 -(C 0 -C 5 )alkyl-A 1 or -(C r C 5 )alkyl-X 1 -(C r C 5 )alkyl-(C 3 -C 7 )cycloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with, -S(0) m (C 1 -C 6 )alkyl, -C(0)OX 3 
1 , 2, 3, 4 or 5 halogens, or 1 , 2 or 3 OX 3 ; X 1 is 0, S(0) m , -N(X 2 )C(0)-, -C(0)N(X 2 )-, -OC(O)-, -C(0)0-, -CX 2 =CX 2 -, 
-N(X 2 )C(0)0-, -OC(0)N(X 2 )- or -C=C-; 
R 4 is hydrogen, (C^CgJalkyl or (C 3 -C 7 )cycloalkyl; 

X 4 is hydrogen or (C r C 6 )alkyl or X 4 is taken together with R 4 and the nitrogen atom to which X 4 is attached and 
the carbon atom to which R 4 is attached and form a five to seven membered ring; 
R 6 is a bond or is 



where a and b are independently 0, 1 , 2 or 3; 

X 5 and X 5a are each independently selected from the group consisting of hydrogen, trifluoromethyl, A 1 and 
optionally substituted (C 1 -C € )alkyl; 

the optionally substituted (C r C 6 )alkyl in the definition of X 5 and X 5a is optionally substituted with a 
substituent selected from the group consisting of A 1 , OX 2 , -S(0) m (C r C 6 )alkyl, -C(0)OX 2 (C 3 -C 7 )cycloalkyl, -N 
(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 

R 7 and R 8 are independently hydrogen or optionally substituted (C^C^alkyl; 

where the optionally substituted (C^CgJalkyl in the definition of R 7 and R 8 is optionally independently sub- 
stituted with A 1 , -C(0)0-(C^C 6 )alkyl, -S{0) m (C r C 6 )alkyl t 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O)(C r C 10 ) 
alkyl or 1 to 3 (C^C^alkoxy; or 

R 7 and R 8 can be taken together to form -(CH 2 ) r -L-(CH 2 ) r -; 

where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
A 1 in the definition of R 1 is a partially saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of oxygen, sulfur. and nitrogen, a 
bicyclic ring system consisting of a partially saturated, fully unsaturated or fully saturated 5- or 6-membered ring, 
having 1 to 4 heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen, fused 
to a partially saturated, fully saturated or fully unsaturated 5- or 6-membered ring, optionally having 1 to 4 heter- 
oatoms independently selected from the group consisting of nitrogen, sulfur and oxygen; 
A 1 in the definition of R 2 R 3 , R 6 , R 7 and R 8 is independently (C 5 -C 7 )cycloalkenyl, phenyl or a partially saturated, 
fully saturated or fully unsaturated 4- to 8-membered ring optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6- membered ring, optionally having 1 to 4 heteroatoms inde- 
pendently selected from the group consisting of nitrogen, sulfur and oxygen, fused to a partially saturated, fully 
saturated or fully unsaturated 5- or 6- membered ring; optionally having 1 to 4^heteroatoms independently selected 
from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or optionally both rings if A 1 is a bicyclic 
ring system, with up to three substituents, each substituent independently selected from the group consisting of 
F, CI, Br, I, OCF 3 , 0CF 2 H, CF 3 , CH 3 , 0CH 3 , -OX 6 , -C(0)N(X 6 )(X 6 ), -C(0)OX6, oxo, (C r C 6 )alkyl, nitro, cyano, 
benzyl, -S(0) m (C r C 6 )alkyl, 1 H-tetrazol-5-yL phenyl, phenoxy, phenylalkyloxy, halophenyl, methylenedioxy, -N(X 6 ) 
(X6), -N(X 8 )C(0)(X6), -S0 2 N[X6)(X6), -N(X6)S0 2 -phenyl, -N(X 8 )S0 2 X 8 -C0NX"X1 2 , -S0 2 NX"X1 2 -NX6S0 2 X 12 , 
-NX 6 C0NX 11 X 12 -NX 6 S0 2 NX 11 X 12 , -NX 6 C(0)X 12 , imidazolyl, thiazolyl ortetrazolyl, provided that if A 1 is optionally 
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substituted with methylenedioxy then it can only be substituted with one methylen dioxy; 
where X 11 is hydrogen or optionally substituted (C r C 6 )alkyl; 

the optionally substituted (C 1 -C 6 )alkyl defined forX 11 is optionally independently substituted with phenyl, 
phenoxy, <C r C 6 )alkoxycarbonyl, -S(0) m (C 1 -C 6 )alkyl 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 (C r C 10 )alkanoyloxy 
5 or 1 to3(C r C 6 )alkoxy; 

X 12 is hydrogen, (C r C 6 )alkyl, phenyl, thiazolyl, imidazolyl, furyl orthienyl, provided that when X 12 is not hy- 
drogen, X 12 is optionally substituted with one to three substituents independently selected from the group 
consisting of CI, F CH 3 , OCH 3 , OCF 3 and CF 3 ; ' 
io or X 11 and X 12 are taken together to form -(CH 2 ) r -L-(CH 2 ) r -; 

where L 1 is C(X 2 )(X 2 ), O, S(0) m or N(X 2 ); 

rfor each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Cj-Cgjalkyl, or optionally substituted 
15 (C 3 -C 7 )cycloalkyl, where the optionally substituted (C r C 6 )alkyl and optionally substituted (C 3 -C 7 )cycloalkyl in the 

definition of X 2 are optionally independently substituted with -S(0) m (C r C 6 )alkyl, -C(0)OX 3 1 to 5 halogens or 1-3 
OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C,-C 6 )alkyl; 

X 6 is independently hydrogen, optionally substituted (C 1 -C 6 )alkyl i (C 2 -C 6 )halogenated alkyl, optionally substituted 
20 (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )-halogenatedcycloaikyl, where optionally substituted (C r C 6 )alkyl and optionally substi- 

tuted (C 3 -C 7 )cycloalkyl in the definition of X 6 is optionally independently substituted by 1 or 2 (C r C 4 )alkyl, hydroxy!, 
(C r C 4 )alkoxy, carboxyl, CONH 2 , -S(0) m (C r C 6 )alkyl, carboxylate (C r C 4 )alkyl ester, or 1 H-tetrazol-5-yl; or 
when there are two X 6 groups on one atom and both X 6 are independently (C r C 6 )alkyl, the two (C r C 6 )alkyl groups 
may be optionally joined and, together with the atom to which the two X 6 groups are attached, form a 4- to 9- 
25 membered ring optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (C r C 6 )alkyl optionally substituted with hydroxy!; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form C(0)X 6 , C(0)X 12 S0 2 X 6 or S0 2 X1 2 ; 
30 and 

when Ft 6 is a bond then L is N(X 2 ) and each r in the definition -(CH 2 ) r -L-(CH 2 ) r - is independently 2 or 3. 

[0022] More preferably, the present invention provides such methods wherein the growth hormone secretagogue is 
2-amino-N-(2-(3a-(R)-benzyl-2-methyl-3-oxo-2,3,3a,4,6,7-hexa 
35 loxymethyl-2-oxo-ethyl)-isobutyramide, a prodrug thereof or a pharmaceutical ly acceptable salt of the growth hormone 
secretagogue or the prodrug. Even more preferably, the present invention provides such-methods wherein the growth 
hormone secretagogue is 2-amino-N-[2-(3a-(R)-benzyl-2 : methyl-3-oxo-2 ) 3 ) 3a,4 I 6,7-hexahydro-pyrazolo[4,3-c]pyrid- 
in-5-yl)-1-(R)-benzyloxymethyl-2-oxo-ethyl]-isobutyramide, L-tartrate. 

[0023] Also, more preferably, the present invention provides such methods wherein the growth hormone secreta- 
40 gogue is 2-amino-N-(1 -(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-(3-oxo-3a-(R)-pyridin-2-ylmethyl-2-(2 ) 2 ) 2-trifluoro- 
ethylJ^.S^a^^.r-hexahydro-pyrazolo-K^-clpyridin-S-ylJ-ethyO^-methyl-propionamide, a prodrug thereof or a phar- 
maceutical^ acceptable salt of the growth hormone secretagogue or the prodrug. Even more preferably, the present 
invention provides such methods wherein the growth hormone secretagogue is the (L)-(+)-tartaric acid salt of 2-ami- 
no-N-(1-(R)-(2,4-difluoro-benzyloxymethy^ 
45 4,6,7-hexahydro-pyrazolo-[4,3-c]pyridin-5-yl)-ethyl)-2-methyl-propionamlde. 

[0024] Also, more preferably, the present invention provides such methods wherein the growth hormone secreta- 
gogue is 2-amino-N-(1 -(R)-beruyloxymethyl-2-(1 ,3-dioxo-8a(S)-pyridin-2-ylmethyl-2-(2,2,2-trifluoro-ethyl)-hexahydro- 
imidazo[1 ,5-a]pyrazin-7-yl)-2-oxo-ethyl)-2-methyl-propionamide, a prodrug thereof or a pharmaceutical^ acceptable 
salt of the growth hormone secretagogue or the prodrug. Even more preferably, the present invention provides such 
so methods wherein the growth hormone secretagogue is the (L)-(+)-tartaric acid salt of 2-amino-N-(1 -(R)-benzyloxyme- 
thyl-2-(1,3-dioxo-8a(S)-pyridin-2-y]^ 
ethyl)-2-methyl-prdpionamide. — 

DETAILED DESCRIPTION OF THE INVENTION 

55 

[0025] The present invention is directed to the use of a compound, which has the ability to stimulate or amplify the 
release of endogenous growth hormone, for treating age-related decline in physical performance. In particular, the 
present invention provides a method for treating age-related decline in physical p rformance in an at-risk patient com- 
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prising the administration of a growth hormone secretagogue. 

[0026] In the present invention, it is preferred that the at-risk patient is a human. Although the present invention is 
applicable to both old and young people, it may find greater application in elderly p ople and in chronically ill people. 
It is also preferred that the at-risk patient is a companion animal such as cats and dogs, with elderly companion animals 

5 being particularly preferred. 

[0027] By the term "growth hormone secretagogue" is meant any exogenously administered compound or agent that 
directly or indirectly stimulates or increases the endogenous release of growth hormone, growth hormone-releasing 
hormone or somatostatin in an animal, in particular, a human. This term shall at all times be understood to include all 
active forms of such secretagogues, including, for example, the free form thereof, e.g., the free acid or base form : and 

w also all prodrugs, polymorphs, hydrates, solvates, stereoisomers, e.g., diastereomers and enantiomers, and the like, 
and all pharmaceutical^ acceptable salts as described above, unless specifically stated otherwise. It will also be ap- 
preciated that suitable active metabolites of secretagogues within the scope of the present invention, in any suitable 
form, are also included herein. 

[0028] The growth hormone secretagogue may be peptidyl or non-peptidyl in nature, however, the use of an orally 
is active growth hormone secretagogue is preferred. In addition, it is preferred that the growth hormone secretagogue 
induce or amplify a pulsatile release of endogenous growth hormone. 

[0029] The expression "prodrug" refers to compounds that are drug precursors which, following administration, re- 
lease the drug in vivo via some chemical or physiological process (e.g., a prodrug on being brought to the physiological 
pH is converted to the desired drug form). For example, a prodrug or the compound of Formula I may be used in the 
20 present invention. Exemplary prodrugs are disclosed in the art, particularly in the references cited herein and incorpo- 
rated herein by reference. 

[0030] The growth hormone secretagogue may be used alone or in combination with one or more other growth 
hormone secretagogues or with one or more other agents which are known to be beneficial for treating age-related 
decline in physical performance. The growth hormone secretagogue and the other agent may be coadministered, either 

25 in concomitant therapy or in a fixed combination. 

[0031] Representative growth hormone secretagogues are disclosed in the following Internationa! Patent Applica- 
tions (listed by Publication Nos.), issued U.S. patents and published European patent applications, which are incorpo- 
rated herein by reference: WO 98/46569, WO 98/51687, WO 98/58947, WO 98/58949, WO 98/58950, WO 99/08697, 
WO 99/09991 WO 95/13069, U.S. 5,492,916, U.S. 5,494,919, WO 95/14666, WO 94/19367, WO 94/13696, WO 

30 94/11012 US 5 726 319, WO 95/11 029, WO 95/17422, WO 95/17423, WO 95/34311 , WO 96/02530, WO 96/22996, 
WO 96/22997 WO 96/24580, WO 96/24587, U.S. 5,559,128, WO 96/32943, WO 96/33189, WO 96/15148, WO 
96/38471 WO* 96/35713, WO 97/00894, WO 97/07117, WO 97/06803, WO 97/11697, WO 97/15573, WO 97/22367, 
WO 97/23508 WO 97/22620, WO 97/22004, WO 97/21730, WO 97/24369 : U.S. 5,663,171, WO 97/34604, WO 
97/36873 Wo' 97/40071 , WO 97/40023, WO 97/41878, W097/41879, WO 97/46252, WO 97/44042, WO 97/38709, 

35 WO 98/03473, WO 97/43278, U.S. 5,721 ,251 , U.S. 5,721 ,250, WO 98/1 0653, U.S. 5,91 9,777, U.S. 5,830,433 and EP 

0995748. * * i* +■ 

[0032] A representative first group of growth hormone secretagogues is set forth in International Patent Application, 
Publication No. WO 97/24369, as compounds having the structural formula below, which is designated herein as For- 
mula II: 



40 



45 



50 



(CHJlScHA, JL "A R? 




1 A R 4 8 A 



II. 



wherein the various substituents are as defined in WO 97/24369. Said compounds are prepared as disclosed therein. 
[0033] 2-Amino-N-(2-(3a-(R)-benzyl-2-methyl-3-oxo-2,3,3a,4 ! 6,7-hexahydro-pyrazolo-[4,3-c]pyridin-5-yl)-1-(R)- 

benzyloxymethyl-2-oxo-ethyl)-isobutyramide, having the following structure: 



55 
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15 




and 2-amino-N-(1-(R)-(2,4-difluoro-benzyloxymethyl)-2-oxo-2-(3-oxo-3a-(R)-pyridin-2-ylmethyl)-2 

ethyO^.S^a^^^-hexahydro-pyrazolo-^.S-clpyridin-S-yO-ethyO^-methyl-propionamide, having the following struc- 
ture: 



20 



25 



30 



35 




40 



.and-the phanTnaceutically^acceptable salts thereof r are withih the scope of the disclosure of International Patent Appli- 
cation^ Publication Num ,.-:>. \ . , 'V-- ' , 

[0034] A representative second group of growth hormone secretagogues is set forth in International Patent Applica- 
tion, Publication No. WO 98/58947, as compounds having the structural formula below, which is designated herein as 
Formula III: 



45 



HEP 




50 



III 



55 



wherein the various substituents are as defined in WO 98/58947. Said compounds are prepared as disclosed therein. 
[0035] A preferred compound within this second group which may be employed in the present invention is identified 
as having the following name and structure: 2-amino-N-(1(R)-benzyloxymethyl-2-(1 ,3-dioxo-8a(S)-pyridin-2-ylmethyl- 
2-(2,2,2-trifluoro-ethyl)-hexahydro-^ 



12 



BNSOOCID* <EP 11840S5A2_I_> 



EP 1 184 035 A2 



10 




Me Me 



NH, 



15 



20 



This compound and pharmaceutical^ acceptable salts thereof are within the scope of the disclosure of International 
Patent Application, Publication No. WO 98/58947, and may be prepared as described in Examples Five and Six therein. 
[0036] A representative third group of growth hormone secretagogues is set forth in Published European patent 
application 0995748 which discloses certain dipeptide growth hormone secretagogues of the structural formula above, 
which is designated herein as Formula III, and their use for the treatment or prevention of musculoskeletal fra.hty 

including osteoporosis. . . _ 

[0037] A representative fourth group of growth hormone secretagogues is set forth in U.S. Patent No. 5,206,235, as 

having the following structure: 



25 



30 



35 
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V R 5 



40 



wherein the various substituents are as defined in U.S. Patent No. 5,206,235. Said compounds are prepared as dis- 
closed therein. 

[0038] Preferred compounds within this fourth group are identified as having the following structures: 



45 



50 




55 



and 
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[0039] A representative fifth group of growth hormone secretagogues is set forth in U.S. Patent No. 5,283,241 , as 
having the following structural formula: 
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N ~-n"~ A 

Q H 2 ) Q o 



— N 



S R 5 



wherein the various substituents are as defined in U.S. Patent 5,283,241 . Said compounds are prepared as disclosed 
therein. 

[0040] A representative sixth group of growth hormone secretagogues is disclosed in International Patent Application, 
35 Publication No. WO 97/41879, as compounds having the following structural formulas: 



40 



45 



SO 




and 



2 / A— N 



/ 4 




\ 



55 wherein the various substituents are as defined in W097/41879. Said compounds are prepared as disclosed therein, 
[0041] Preferred compounds within this sixth group which may be employed in the present invention are identified 
as having the following structure: 
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15 




Q 2 CH 3 



and pharmaceutical^ acceptable sails thereof, in particular, the methanesulfonale salt. 
20 [0042] A representative seventh group of growth hormone secretagogues is disclosed in U.S. Patent No. 5,492,916, 
as being compounds of the following structural formula: 



25 



30 




N. 



/ 4 



35 wherein the various substituents are as defined in U.S. Patent No. 5,492,916. Said compounds are prepared as dis- 
closed therein. . . " 

[0043] All of the compounds identified above may be prepared by procedures disclosed in the cited publications. 
Full descriptions of the preparation of the growth hormone secretagogues which may be employed in the present 
invention may be found in the art, particularly in the references cited herein, which are incorporated by reference herein. 

40 [0044] The compounds identified above and used in the methods of the present invention may have one or more 
asymmetric centers. The compounds of Formula I used in the methods of the present invention all have at least one 
asymmetric center as noted, e.g., by the* asterisk in the structural Formula l-B below. Additional asymmetric centers 
may be present in the compounds of Formula I depending upon the nature of the various substituents on the molecule. 
Each such asymmetric center will produce two optical isomers and it is intended that all such optical isomers, as 

45 separated pure or partially purified optical isomers, racemic mixtures or diastereomeric mixtures thereof, be included 
within the scope of the methods of the present invention. In the case of the asymmetric center represented by the 
asterisk, it has been found that the absolute stereochemistry of the more active and thus more preferred isomer is 
shown in Formula l-B below: 



so 



55 
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50 



55 



With the R* substituent as hydrogen, the spatial configuration of the asymmetric center corresponds to that in a D- 
amino acid, in most cases this is also designated an R-conflguration although this will vary according t th values of 
R3 and R 4 used in making R- or S-stereochemical assignments 

[0045] Certain compounds within the scope of the present invention may have the potential to exist in different tau 
5 tome r,c forms. All tautomers of a compound of the present invention are within the scope of ?he present Z£T 
A so, for example, all keto-enol or imine-enamine forms of the compounds are included in the present on Those 
stalled in the art will recognize that the compound names contained herein may be based on a pamc lar tautome^ 
a compound. While the name for only a particular tautomer may be used, it is intended that all ,Ltome ra Ire encom 

w SS? I name ; f t P f CU ' ar ,aU, ° mer and a " tau,ome(S are COf « part of the preseSention 
io [0046] A compound within the scope of the present invention may exist in unsolvated as well as solvTd forms with 
pharmaceutical^ acceptable solvents such as water, e.hanol, and the like. A solvate wherein the sofvem L wa," 

11 hydrat6d :° nS : PreS6nt inVen,i ° n contem P'^ and encompasses both the solved a dTnsolvateS 

forms of the compounds within its scope. «>»«»u»u ana unsoivatea 

« 2 t h A ' S0 inC !^l d Within the SC ° Pe ° f the preSent inven,ion are isotopically-labelled compounds which are iden- 

'5 tical to those reeled herein, but for the fact that one or more atoms are replaced by an atom havino ah atomic m«« 
or mass number different from the atomic mass or mass number usually found in naturf Exa^ies o isoZes thm 

C ZT C0!P T ' nt0 H 0mP0UndS °' the PreSem inVenti0n inc,ude feoI °P es ° f ^en, carbon ^ nitrogen ole! 
phosphorous, fluorine and chlorine, such as 2H, 3H, 13c, "»C, 18 0 17 0 sir k p k s a P xr-i „ T , 

Compounds of the presen, invent, prodrugs thereof, and pharmaceutical, acceptable 'J s 

2 fhif P 7 s f f C ° n,ain aforementioned fe *°P« and/or other isotopes of other atoms are wZfhe scope 
of this invention. Certain isotopically-labelled compounds of the present invention, for example those" hic^aT 
oactive Kotopes such as 3 H and «c are incorporated, are useful in compound and/or substrate tfssue dtribuln 
assays. Tnt.ated, i.e., 3 H , and carbon-14, i.e., u C , isotopes are particularly preferred fortheir ease tfZoa^ and 
detectability. Further, substitution with heavier isotopes such as deuterium i.e., *H, ^ IZ clSZZT 

ments and, hence, may be preferred in some circumstances. Isotopically labelled compounds of the presemtnven" on 

leZ ^ ^ * SUbSWUtin9 ' M ° iSOt ° P ^ f0r a «S 

» [0048] Full descriptions of the preparation of the growth hormone secretagogues employed in the present invention 
may be found, for example, in the following International Patent Applications (Led b&J^E?!ZZZ^ 
pa ents and published European patent applications, which are incorporated herein by reference WO 98/S Iri 
98/51687, WO 98/58947. WO 98/58949, WO 98/58950, WO 99/08697, WO 99/09?9 I vE ^SSoeTu S ^'«?? 
US. 5,494,919,^0.95/14666, WO 94/19367, WO 94/13696, WO 94/11012, US 5 726 31 WO J/ll'otp wn 
■ 95/17422, WO 95/17423, WO 95/34311; WO 96/02530;: WO 96/22996' WO 96/22997^WO 9^24580 
U.S.-:.5,559,128,.WO-.9^ 

97/07117,, WO 97/06803, WO 97/11697, : WO 97/15573, WO 97/22367, WO 97/23508 WO 97^2620 ^OQ7/90hhA 
SiTJXoK 97/24369 ' US ' 5 ' 663 ^.WO 97/34604. V^-i^iB^'^^^SSSw 
97*1878, W097/41879, WO 97/46252, WO 97/44042, WO 97/38709, WO 98/03473, WO 97/43278 U S 5 721'^ 
U.S. 5,721,250, WO 98/10653, U.S. 5,919,777, U.S. 5,830,433 and EP 0995748 5,721,251, 

[0049] Agrowthhormonesecretagogueisacompoundthat.whenadministeredtoapatient increases the production 
and/or secre , on of growth hormone when compared with baseline plasm* concentrations oT^SEE??! 
normal healthy mdividual. Thus, to identify a growth hormone secretagogue, one need simply meaTure thT^ele 
pasmaconcentrationsofgromhhonmoneoveratimeperiod.typicaNyoned^^^ 

leS JT ne ad : iniS ! rati0n °' 3 9r0Wth h0rm ° ne se ^9<>9ue wtth the baseline OBSESSES 
TUT T mP 68 °' 9r0Mh h0rm ° ne secreta 9°g^s are disclosed herein. It is contemplate! thai any 

growth hormone secretagogue can be used in the present administration methods * 

ISJi 6 identifiCa, '° n °V a ^P 00 ^ as a "9 rowth secretagogue" which is able to direct, or indirectly 

stimulate or ncrease the endogenous release of growth hormone in an animal may be readily determined w2 
undue experimentation by methodology well known in the art, such as the assav described bv l^Tl? c 
fl\T;Tr 3) (See 16X1 ° f ^"^-therein). In a typical removed ■ 

24 Z S M S T t CU,tUreS ° f Ce " S 3re Prepared acc °S * ^ng e fa Sd c" o 

1 24. 2791 -2798 1 989). The cells are treated with the subject compound and assayed for growth hormone secretins 

? f ^ ? en9 . 61 ^ (ibid °' 10 Part, ' CUlar ' ,he intrinSic 9 rowth homon6 secretagogue aX ty ofTcom 
pound which may be used in the present invention may be determined by this assay. 

0051] The term "patient" means animals, such as humans, companion animals such as dogs cats and horses and 

E2? S r h 9S ""k' SWin 8nd SheeP ' PartiCUlariy pre,erred patients are ^a'*. -cludTng bJh malel anS 
females, with humans being even more preferred. 
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[0052] Th term "at-risk pati nt" is a pati nt who exhibits objective evidence of decline in physical performance as 
measured by established methods of physical performance assessment. Measures of physical performance are ob- 
jective tests of subjects' performance of standardized tasks, evaluated according to predetermined criteria that may 
include counting repetitions or timing the activity. A decline in physical performance results in increased odds of the 
5 patient suffering an adverse event such as an injurious fall and/or fracture. A decline in physical performance may also 
result in the paiient having to be admitted to a nursing home and/or developing functional dependence in activities of 

daily living. . , . 

[0053] Standardized tests of physical performance in older adults have been employed with increasing frequency in 
recent years. For example, J.M. Guralnik, et al., Journal of Gerontology, 49(2):M85-M94 (1994), and J.M. Guralnik et 
10 al New England Journal of Medicine, 332:556-561 (1995), describe a short battery of physical performance tests used 
to assess lower extremity function in older adults. In M.E. Tinetti, et al., Journal of the American Medical Association, 
273(1 7):1 348-1 353 (1995), physical performance skills in older adults were assessed through a series of qualitative 
and timed tests, described therein. 

[0054] J O. Judge et al., Journal of the American Geriatrics Society, 44: 1332-1341 (1996), describes measures of 
15 physical performance, such as hand grip strength, chair rise time, balance and gait speed, and found these physical 
performance measures were strongly associated with independence in Instrumental Activities of Daily Living (IADL). 
In D B Reuben et al., Journal of the American Geriatrics Society, 43: 17-23 (1995), a variety of measures of physical 
functioning were used, such as the Functional Status Questionnaire (FSQ), Katz Activities of Daily Living (ADL), the 
Older Americans Resources and Services Instrumental Activities of Daily Living (OARS-IADL), Physical Performance 
20 Test (PPT) and the Medical Outcomes Study SF-36, which were described therein. 

[0055] The disclosures of each of the references cited within this description are hereby incorporated by reference 

herein. 

[0056] The term "pharmaceutically acceptable" means that a substance or mixture of substances must be compatible 
with the other ingredients of a formulation, and not deleterious to the patient. 
25 [0057] The terms "treating", "treat" or "treatment" include preventive (e.g., prophylactic) and palliative treatment. 
[0058] The term "therapeutically effective amount" means an amount of a growth hormone secretagogue that amel- 
iorates, attenuates, or eliminates a particular disease or condition associated with growth hormone secretion and/or 
production, or prevents or delays the onset of a disease or condition associated with growth hormone secretion and/ 
or production. 

30 [0059] The phrases "a compound of the present invention or a compound of Formula I" and the like, shall at all times 
be understood to include all active forms of such compounds, including, for example, the free form thereof, e.g., the 
free acid or base form, and also, all prodrugs, polymorphs, hydrates, solvates, stereoisomers, e.g., diastereomers and 
enantiomers, and the like, and all pharmaceutical^ acceptable salts as described above, unless specifically stated 
otherwise. It will also be appreciated that suitable active metabolites of compounds within the scope of the present 

35 invention/in any suitable form, are also included herein. 

[0060] This particular application of growth hormone secretagogues provides benefits relative to the administration 
of exogenous growth hormone. In particular, the growth hormone secretagogue enhances the normal pulsatile release 
of endogenous growth hormone and thus is more likely to reproduce the natural pattern of endogenous growth hormone 
release (see J. Clin. Endocrinol. Metab. 81 : 4249-4257, 1 996). Growth hormone secretagogues which are orally active 

40 also have the benefit of being able to be administered orally, rather than just intravenously, intraperitoneally or subcu- 
taneously. 

[0061] In view of their use according to the present invention, the growth hormone secretagogues of the present 
invention may be formulated into various pharmaceutical forms for administration purposes. A growth hormone secre- 
tagogue may be administered, alone or in combination, by oral, parenteral (e.g., intramuscular, intraperitoneal, intra- 
45 venous or subcutaneous injection, or implant), nasal, vaginal, rectal, sublingual, or topical routes of administration and 
can be formulated with pharmaceutical^ acceptable carriers to provide dosage forms appropriate for each route of 
administration. 

[0062] Solid dosage forms for oral administration include capsules, tablets, pills, powders and granules and for com- 
panion animals the solid dosage forms include an admixture with food and chewable forms. In such solid dosage forms, 

so the compounds and combinations of this invention can be admixed with at least one inert pharmaceutically acceptable 
- carrier such as sucroser lactose, or starch. Such dosage forms can alsocomprise, as is normal practice, additional 
substances other than such inert diluents, e.g., lubricating agents such as magnesium stearate. In the case of capsules, 
tablets and pills, the dosage forms may also comprise buffering agents. Tablets and pills can additionally be prepared 
with enteric coatings. In the case of chewable forms, the dosage form may comprise flavoring agents and perfuming 

55 agents. 

[0063] Liquid dosage forms for oral administration include pharmaceutically acceptabl emulsions, solutions, sus- 
pensions, syrups and elixirs containing inert diluents commonly used in the art, such as water. Besides such inert 
diluents, compositions can also include adjuvants, such as wetting agents emulsifying and suspending agents, and 
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sweetening, flavoring and perfuming agents. 

[0064] Preparations according to this invention for parenteral administration include sterile aqueous or non-aqueous 
solutions, suspensions, or emulsions. Examples of non-aqueous solvents or vehicles are propylene glycol polyethyl- 
ene glycol, vegetable oils, such as olive oil and corn oil, gelatin, and injectable organic esters such as ethyl oleate 
Such dosage forms may also contain adjuvants such as preserving, wetting, emulsifying, and dispersinq aqents Thev 
may be sterilized by, for example, filtration through a bacteria-retaining filter, by incorporating sterilizing agents into the 
compositions, by irradiating the compositions, or by heating the compositions. They can also be manufactured in the 
form of sterile solid compositions which can be dissolved in sterile water, or some other sterile injectable medium 
immediately before use. 

[0065] Compositions for rectal or vaginal administration are preferably suppositories which may contain in addition 
to the compound of the present invention, excipients such as cocoa butter or a suppository wax. Compositions for 
nasal or sublingual administration are also prepared with standard excipients well known in the art 
[0066] The dosage of the compound of the present invention in the compositions, methods and combinations of the 
present invention invention may be varied; however, it is necessary that the amount of the compound be such that a 
'5 suitable dosage form is obtained. The selected dosage depends upon the desired therapeutic effect, on the route of 
administration, and on the duration of the treatment. Generally, dosage levels of between 0.0001 to 100 mq/kq of bodv 
weight daily are administered to humans and other animals, e.g., mammals, to obtain effective release of growth hor- 
mone. A preferred dosage range in humans is 0.01 to 5.0 mg/kg of body weight daily which can be administered as a 
single dose or divided into multiple doses. 
?o [0067] A preferred dosage range in animals other than humans is 0.01 to 10.0 mg/kg of body weight dailywhich can 
be administered as a single dose or divided into multiple doses. A more preferred dosage range in animals other than 
humans is 0. 1 to 5 mg/kg of body weight daily which can be administered as a single dose or divided into multiple doses 
[0068] Where the tartrate salt or other pharmaceutically acceptable salt of the compound(s) of the present invention 
is used, the skilled person will bo able to calculate effective dosage amounts by calculating the molecular weight of 
s the salt form and performing simple stoichiometric ratios. 

[0069] Also, the present invention includes within its scope the use of a growth hormone secretogogue according to 
the present invention, alone or in combination with another growth hormone secretogogue, such as those referenced 
herein, including the growth hormone releasing peptides GHRP-6 and GHRP-1 (described in U.S PatentNo 4411 890 
and International Patent Applications, Publication Nos. WO 89/07110, WO 89/07111) GHRP-2 (described in WO 
o 93/04081 ) and B-HT920, as well as hexarelin and growth hormone releasing hormone (GHRH, also designated GRF) 
and its analogs, growth hormone, recombinant or natural, and its analogs and somatomedins including IGF-I and IGF-II 
or in combination with other therapeutic agents, such as ot-adrenergic agonists such as clonigine or serotonin 5-HT1 
D agonists such as sumatriptan, or agents which inhibit somatostatin or its release such as physostigmine and pyri- 
dostigmine. Preferably, the growth hormone secretogogue may be used in combination with growth hormone releasinq 
factor, an analog of growth hormone releasing factor, IGF-I or IGF-II. Also, the present invention includes within its 
scope the useofa. growth-hormone secretagogue.according to the present invention, alone or-in combination with 
another therapeutic agent, such as arginine, insulin or L-dopa optionally together with propranolol 
[0070] Methods to obtain the growth hormone releasing peptides GHRP-6 and GHRP-1 are described in U S Patent 
Nos. 4,411, 890 and PCT Patent Publications WO 89/07110, WO 89/07111, methods to obtain the growth' hormone 
releasing peptide GHRP-2 are described in PCT Patent Publication WO 93/04081, and methods to obtain hexarelin 
are desenbed in J. Endocrin. Invest., 15 (Suppl. 4), 45 (1 992), all of which are incorporated herein by reference 
[0071] In addition, the present invention includes within its scope the use of a growth hormone secretogogue ac- 
cording to the present invention, alone or in combination with a growth promoting or anabolic agent including TRH 
PTH.diethylstHbesterol, estrogens, p-agonists, theophylline, anabolic steroids, enkephalins, E series prostaglandins' 
« compounds disclosed In U.S. Patent No. 3,239,345, the disclosure of which is hereby Incorporated by reference e o ' 
zeranol; compounds disclosed in U.S. Patent No. 4,036,979, the disclosure of which is hereby incorporated by 'refer- 
ence, e.g., sulbenox; and peptides disclosed in U.S. Patent No. 4,41 1 ,890, the disclosure of which is hereby incomo- 
rated by reference. ' K 

[0072] The present invention includes within its scope the use of a pharmaceutical composition according to the 
present invention comprising, as an active ingredient, at least one growth hormone secretagogue in association with 
™ ? a JH!S ceutlc 5' carrier ' vehicl ? ° r d il"ent. The present invention also includeswithin its scope the use of a compound 
of Formula I for the preparation of a medicament for the uses disclosed herein. 

[0073] Combinations of these therapeutic agents, some of which have been mentioned herein, with a growth hormone 
secretagogue may bring additional complementary properties to enhance the desirable properties of these various 
55 therapeutic agents. 

[0074] In these combinations, the growth hormone seer tagogue and the other therapeutic agent(s) may be inde- 
pendently present in the dose ranges from 0.01 to 1 times the dose lev Is which are effective wh n these compounds 
and secretogogues are used singly. 
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[0075] Typically, the individual daily dosages for thes combinations may rang from about one-fifth of the minimally 
recommended clinical dosages to the maximum recommended levels for the entities when they are given singly. These 
dose ranges may be adjusted on a unit basis as necessary to permit divided daily dosage and, as noted above, the 
dose will vary depending on the nature and severity of the disease, weight of patient, special diets and other factors. 

5 [0076] These combinations may be formulated into pharmaceutical compositions as known in the art and as dis- 
cussed herein. Since the present invention has an aspect that relates to treatment with a combination of active ingre- 
dients which may be administered separately, the invention also relates to combining separate pharmaceutical com- 
positions in kit form. The kit comprises two separate pharmaceutical compositions: a growth hormone secretagogue, 
a prodrug thereof or a pharmaceutically acceptable salt of said growth hormone secretagogue or said prodrug; and a 

•10 second therapeutic agent as described herein. The kit comprises a container for containing the separate compositions 
such as a divided bottle or a divided foil packet, however, the separate compositions may also be contained within a 
single, undivided container. Typically, the kit comprises directions for the administration of the separate components. 
The kit form is particularly advantageous when the separate components are preferably administered in different dos- 
age forms (e.g., oral and parenteral), are administered at different dosage intervals, or when titration of the individual 

is components of the combination is desired by the prescribing physician. 

[0077] An example of such a kit is a so-called blister pack. Blister packs are well known in the packaging industry 
and are being widely used for the packaging of pharmaceutical unit dosage forms (tablets, capsules, and the like). 
Blister packs generally consist of a sheet of relatively stiff material covered with a foil of a preferably transparent plastic 
material. During the packaging process, recesses are formed in the plastic foil. The recesses have the size and shape 

20 of the tablets or capsules to be packed. Next, the tablets or capsules are placed in the recesses and the sheet of 
relatively stiff material is sealed against the plastic foil at the face of the foil which is opposite from the direction in which 
the recesses were formed. As a result, the tablets or capsules are sealed in the recesses between the plastic foil and 
the sheet. Preferably, the strength of the sheet is such that the tablets or capsules can be removed from the blister 
pack by manually applying pressure on the recesses whereby an opening is formed in the sheet at the place of the 

25 recess. The tablet or capsule can then be removed via said opening. 

[0078] It may be desirable to provide a memory aid on the kit, e.g., in the form of numbers next to the tablets or 
capsules whereby the numbers correspond with the days of the regimen which the dosage form so specified should 
be ingested. Another example of such a memory aid is a calendar printed on the card e.g., as follows "First Week, 
Monday, Tuesday, ...etc.... Second Week, Monday, Tuesday,.. etc. Other variations of memory aids will be readily 

30 apparent. A "daily dose" can be a single tablet or capsule or several tablets or capsules to be taken on a given day. 
Also, a daily dose of a second therapeutic agent as described herein can consist of one tablet or capsule while a daily 
dose of the growth hormone secretagogue, prodrug thereof or pharmaceutically acceptable salt of said growth hormone 
secretagogue or said prodrug can consist of several tablets or capsules or vice versa. The memory aid should reflect 
this. 

35 [0079] In another specific embodiment of the invention, a dispenser designed to dispense the daily doses one at a 
time in the order of their intended use is provided. Preferably, the dispenser is equipped with a memory-aid, so as to 
further facilitate compliance with the regimen. An example of such a memory-aid is a mechanical counter which indi- 
cates the number of daily doses that has been dispensed. Another example of such a memory-aid is a battery-powered 
micro-chip memory coupled with a liquid crystal readout, or audible reminder signal which, for example, reads out the 

40 date that the last daily dose has been taken and/or reminds one when the next dose is to be taken. 

[0080] The utility of the compounds described herein in the methods of the present invention are demonstrated by 
their activity in one or more of the assays described below: 



45 



Assay for Stimulation of Growth Hormone Release from Rat Pituicytes 



[0081] Compositions having the ability to stimulate GH secretion from cultured rat pituitary cells are identified using 
the following protocol. This test is also useful for comparison to standards to determine dosage levels. 
[0082] Cells are isolated from pituitaries of 6-week old male Wistar rats. Following decapitation, the anterior pituitary 
lobes are removed into cold, sterile Hank's balanced salt solution without calcium or magnesium (HBSS). Tissues are 

so finely minced, then subjected to two cycles of mechanically assisted enzymatic dispersion using 10 U/mL bacterial 
protease (EC 3.4.24.4, Sigma P-6141 , St. Louis, Missouri) in HBSS. The tissue-enzyme mixture is stirred in a spinner 
flask at 30 rpm in a 5% C0 2 atmosphere at 37 °C for 30 min., with manual trituration after 15 min. and 30 min. using 
a 1 0-mL pipet. This mixture is centrifuged at 200 x g for 5 min. Horse serum (35% final concentration) is added to the 
supernatant to neutralize excess protease. The pellet is resuspended in fresh protease (10 U/mL), stirred for about 30 

55 min. more under the previous conditions, and manually triturated, ultimately through a 23-gauge needle. Again, horse 
serum (35% final concentration) is added, then the cells from both digests are combined, pelleted (200 x g for about 
15 min.), resuspended in culture medium (Dulbecco's Modified Eagle M dium (D-MEM) supplemented with 4.5 g/L 
glucose,' 10% hors serum, 2.5% fetal bovine serum, 1% non-essential amino acids, 100 U/mL nystatin and 50 mg/ 
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mL gentamycin sulfat , Gibco, Grand Island, New York) and counted. Cells are plated at 6.0-6.5x1 0 4 ceils per cm 2 in 
48-well Costar™ (Cambridge, Massachusetts) dishes and cultured for 3-4 days in culture medium. 
[0083] Just prior to carrying out a GH secretion assay, culture wells are rinsed twice with release medium, then 
equilibrated for 30 minutes in release medium (D-MEM buffered with 25 mM Hepes, pH 7.4 and containing 0.5% bovine 
serum albumin at 37 °C). Test compounds are dissolved in DMSO, then diluted into pre-warmed release medium. 
Assays are typically run in quadruplicate, The assay is initiated by adding 0.5 mL of release medium (with vehicle or 
test compound) to each culture well. Incubation is carried out at 37 °C for 15 minutes, then terminated by removal of 
the release medium, which is centrifuged at 2000 x g for 15 minutes to remove cellular material. Rat growth hormone 
concentrations in the supernatants are determined by a standard radioimmunoassay protocol described below. 

Assay for Exogenously-Stimulated Growth Hormone Release in the Rat after Intravenous Administration of Test 
Compounds 

[0084] Twenty-one day old female Sprague-Dawley rats (Charles River Laboratory, Wilmington, MA) are allowed to 
acclimate to local vivarium conditions (24 °C : 12 hr light, 12 hr dark cycle) for approximately 1 week before testing of 
a compound of this invention. All rats are allowed access to water and a pelleted commercial diet (Agway Country 
Food, Syracuse NY) ad libitum. 

[0085] On the day of the experiment, test compounds are dissolved in vehicle containing 1% ethanol, 1 mM acetic 
acid and 0.1 % bovine serum albumin in saline. Each test is conducted in three rats. Rats are weighed and anesthetized 
via intraperitoneal injection of sodium pentobarbital (Nembutal®, 50 mg/kg body weight). Fourteen minutes after an- 
esthetic administration, a blood sample is taken by nicking the tip of the tail and allowing the blood to drip into amicro- 
centrifuge tube (baseline blood sample, approximately 100 Fifteen minutes after anesthetic administration, a test 
compound is delivered by intravenous injection into the tail vein, with a total injection volume of 1 mL/kg body weight. 
Additional blood samples are taken from the tail at 5, 10 and 15 minutes after administration of a compound of this 
invention. Blood samples are kept on ice until serum separation by centrifugation (1430 x g for 10 minutes at 10°C). 
Serum is stored at -80 °C until serum growth hormone determination by radioimmunoassay as described below. 

Measurement of Rat Growth Hormone 

[0086] Rat growth hormone concentrations are determined by double antibody radioimmunoassay using a rat growth 
hormone reference preparation (NIDDK-rGH-RP-2) and rat growth hormone antiserum raised in monkey (NIDDK-anti- 
rGH-S-5) obtained from Dr. A. Parlow (Harbor-UCLA Medical Center, Torrance, CA). Additional rat growth hormone 
(1 .5U/mg, #G2414, Scripps Labs, San Diego, CA) is iodinated to a specific activity of approximately 30 u,Ci/u,g by the 
chloramine T method for use as tracer. Immune complexes are obtained by adding goat antiserum to monkey IgG 
(ICN/Cappel, Aurora, OH) plus polyethylene glycol, MW 10,000-20,000 to a final concentration of 4.3%; recovery is 
accomplished by centrifugation according to methods well known to those skilled in the art. This assay has a working 
range of 0.08-2.5 |xg rat growth hormone per tube. 

Assessment of Growth Hormone Release in the Dog after Oral Administration 

[0087] On the day of dosing, the test compound is weighed' out for the appropriate dose and dissolved in water. 
Doses are delivered at a volume of 0.5-3 ml_/kg by oral gavage to 2-4 dogs for each dosing regimen. Blood samples 
(5 mL) are collected from the jugular vein by direct venipuncture pre-dose and at 0. 1 7, 0.33, 0.5, 0.75, 1 , 2, 4, 6, 8 and 
24 hours post dose using 5 mL vacutainers containing lithium heparin. The prepared plasma is stored at -20 °C until 
analysis. 

Measurement of Canine Growth Hormone 

[0088] Canine growth hormone concentrations are determined by a standard radioimmunoassay protocol using ca- 
nine growth hormone (antigen for iodination and reference preparation AFP-1983B) and canine growth hormone an- 
tiserum raised in mojikey (AFP-21452578).obtained from Dr. A. Parlow (Harbor-UCLA Medical Center; Torrence, OA). 
Tracer is produced by chloramine T-iodination of canine growth hormone to a specif ic activity of 20-40 u,Ci/u.g. Immune 
complexes are obtained by adding goat antiserum to monkey IgG (ICN/Cappel, Aurora, OH) plus polyethylene glycol, 
MW 10,000-20,000 to a final concentration of 4.3%; recovery is accomplished by centrifugation according to methods 
well known to those skilled in the art. This assay has a working range of 0.08-2.5 jig canine GH/tube. 
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Assessment of Canine Growth Hormone and Insulin-Lik Growth Factor-1 Levels in the Dog after Chronic Oral 
Administration 

[0089] The dogs receive test compound daily for either 7 or 14 days. Each day of dosing, the test compound is 
weighed out for the appropriate dose and dissolved in water. Doses are delivered at a volume of 0.5-3 ml/kg by gavage 
to 5 dogs for each dosing regimen. Blood samples are collected at days 0, 3, 7, 10 and 14, Blood samples (5 ml) are 
obtained by direct venipuncture of the jugular vein atpre-dose, 0.17, 0.33, 0.5, 0.75, 1, 2, 3, 6, 8, 12 and 24 hours post 
administration on days 0, 7 and 14 using 5 ml vacutainers containing lithium heparin for GH determination. In addition, 
blood is drawn pre-dose and 8 hours after dosing on days 3 and 10 for IGF-I determination. The prepared plasma is 
stored at -20 °C until analysis. 

[0090] Plasma samples are extracted with acid ethanoi (0.25N HCI in 90% ethanol), centrif uged, then the supernatant 
is neutralized with tris[hydroxymethyl]amino-methane (registered name is TRIZMA base, manufactured by Sigma 
Chemical Co.) prior to determination of IGF-I concentration using the Nichols Institute IGF-I extraction kit (San Juan 
Capistrano, CA). 

6-MINUTE WALK TEST 

[0091] One physical performance endpoint in a clinical study was to determine whether the test compound, 2-ami- 
no-N-[2-(3a-(R)-benzyl-2-methyl-3-oxo-2,^ 

2-oxo-ethyl]-isobutyramide, L-tartrate, increased the six-minute walk distance in subjects with mild-to-moderate con- 
gestive heart failure. There were four dose groups, 3 mg po tid; 6 mg po tid; 10 mg po q am, and placebo. 
[0092] The six-minute walk study was performed at baseline, week 6, and week 12. The purpose of this test was to 
determine how many feet an individual can walk within six-minutes. The six-minute walk distance increased in all dose 
groups at both 6 and 12 weeks, 

[0093] In the lowest daily dose group in twenty subjects (3 mg potid), the average distance increased 1 8% (66 feet). 
In the highest daily dose group in six subjects (6 mg po tid), the average distance increased 7% (24 feet). In the placebo 
group in twelve subjects, the six minute walk distance decreased by 8% (29 feet) 

[0094] This data suggests that after 1 .5 or 3 months of therapy with the test compound, one may see an increase in 
exercise capacity as documented by the six-minute walk test. In the control group, there was a reduced exercise 
capacity at the same time points. 

[0095] While the foregoing description discloses the present invention, with examples provided for the purpose of 
illustration, it will be understood that the practice of the present invention encompasses all of the usual variations, 
adaptations or modifications as come within the scope of the following claims and their equivalents. 



Claims 

1. A method for treating age-related decline in physical performance in an at-risk patient which comprises adminis- 
tering to the patient a performance enhancing effective amount of a growth hormone secretagogue. 

2. A method of claim 1 wherein the growth hormone secretagogue is an orally active growth hormone secretagogue. 

3. A method of claim 2 wherein the growth hormone secretagogue is orally administered. 

4. A method of claim 1 wherein the growth hormone secretagogue is a non-peptidyl growth hormone secretagogue. 

5. A method of claim 1 wherein the at-risk patient is a human. 

6. A method of claim 5 wherein the human is an elderly or chronically ill individual. 

7. _A method of claim 1 wherein said growth hormone secretagogue is a compound of the Formula l:= -= 
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or a stereoisomer^ mixture thereof, diastereom erica Ny enriched, diastereomerically pure, enantiomericaily en- 
riched or enantiomericaily pure isomer thereof, or a prodrug of such compound, mixture or isomer thereof, or a 
pharmaceutically acceptable salt of the compound, mixture, isomer or prodrug, or a tautomer thereof, 
wherein: 

HET is a heterocyclic moiety selected from the group consisting of 



and 
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d is 0, 1 or 2; 
e is 1 or 2; 
f is 0 or 1 ; 

n and w are 0, 1 or 2, provided that n and w cannot both be 0 at the same time; 
Y 2 is oxygen or sulfur; 

A is a divalent radical, where the left hand side of the radical as shown below is connected to C" and the right 
hand side of the radical as shown below is connected to C\ selected from the group consisting of 
-NR 2 -C(0)-NR 2 -, -NR 2 -S(0) 2 -NR 2 -, -0-C(0)-NR 2 -, -NR 2 -C(0)-0-, -C(0)-NR 2 -C(0)-, -C(O)-NR 2 -C(R 9 R 10 )- J 
. C(R 9 R io ) . NR 2. C( o).,.C(R9R 10 )-C(R 9 R 10 )-C(R 9 R 10 )- ) -S(O) 2 -C(R 9 R 10 )-C(R 9 R 10 )- t -C(R 9 RK>)-0-C(0)- f -C 
(R 9 R 10 ) . 0 -C(R 9 R 10 )-, -NR 2 -C(0)-C<R 9 R«>)-, - O -C(O)-C(R 9 Ri0h -C(R 9 R">)-C(0)-NR 2 -, -C<R 9 R">)-C<0)-0-, 
-C(O)-NR 2 -C(R 9 R 10 )-C(R 9 R 10 )-,-C(O)-O-C(R 9 R 10 )- 1 -C(R 9 R 10 )-C(R 9 R^)-C(R 9 R 10 )-C(R 9 R 10 )- ) -S(O) 2 -NR2- 
C(R»R10)-C(R 9 R 10 )- -C(R9R10)-C(R 9 R 10 )-NR 2 -C(O)- i -C(R 9 R 10 )-C(R 9 R 10 )-O-C(C)- ( -NR 2 -C(O)-C(R 9 R 10 )-C 
(R9 R ich. - N R2-S(O) 2 -C(R 9 R 10 )-C(R 9 R 10 h^^ 

(R 9 R i0).c(R9Ri0).C(O)-, -C(R 9 R 10 )-NR 2 -C(O)-O- t -C(R 9 R 10 )-O-C(O)-NR 2 , -C(R 9 R 10 )-NR 2 -C(O)-NR 2 -, 
-NR2-C(O)-O-C(R 9 R 10 )-,-NR 2 -C(O)-NR 2 -C(R 9 R 10 )- : -NR 2 -S(O) 2 -NR2-C(R 9 Ri0)-,-O-C(O)-NR 2 -C(R 9 R 10 )- ( -C 
(0)-N=C(R")-NR 2 -, - C (0)-NR2-C(R^)=N-, -C(RW0)-NR1 2 -C(R 9 R">)-, -NR12-C(R 9 R«>)-, -NR1 2 -C(R 9 R 10 )-C 
(R 9 R i0 ) ._ C(O )-O-C(R 9 R 10 )-C(R 9 R 10 )- t -NR2-C(R 11 )=N-C(O)- ) -C(R 9 R 10 )-C(R 9 R 10 )-N(Rl 2 h-C(R 9 R 10 ) 
-NR12- -N=C(R 11 )-NR2-C(0)-, -C(R 9 R l0 )-C(R 9 R 10 )-NR 2 -S(O) 2 - > -C(R 9 R^)-C(R 9 R 10 )-S(O) 2 -NR 2 -, -C(R 9 R™) 
-C(R 9 R 10 )-C(O)-O-, -C(R 9 R 10 )-S(O) 2 -C(R 9 R 10 )- ( -C(R 9 R 10 )-C(R 9 R 10 )-S(O) 2 - ) -O-C(R 9 R 10 )-C(R 9 R 10 )-. -C 
(R 9 R 10 )-C(R 9 R 10 )-O-, -C(R 9 R 10 )-C(O)-C(R 9 R 10 )-, -C(O)-C(R 9 R 10 )-C(R 9 R 10 )- and -C(R 9 R 10 )-NR 2 -S(O) 2 - 
NR 2 -; 

Q is a covalent bond or CH 2 ; 
WisCH orN; 

X is CR 9 R 10 , C=CH 2 or C=0; 
Yis CR 9 R 10 , O or NR 2 ; 
ZisC^O, C=SorS(0) 2 ; 

G 1 is hydrogen, halo, hydroxy nitro, amino, cyano, phenyl, carboxyl, -CONH 2 , -(C r C 4 )alkyl optionally inde- 
pendently substituted with one or more phenyl, one or more halogens or one or more hydroxy groups, -(C r C 4 ) 
alkoxy optionally independently substituted with one or more phenyl, one or more halogens or one or more 
hydroxy groups, -(C^CJalkylthio, phenoxy, -COO(CVC 4 )aikyl, N.N-di-tC^C^alkylamino, -(C 2 -C 6 )alkenyl op- 
tionally independently substituted with one or more phenyl, one or more halogens or one or more hydroxy 
groups, -(C 2 -C 6 )alkynyl optionally independently substituted with one or more phenyl one or more halogens 
or one or more hydroxy groups, -(C 3 -C 6 )cycloalkyl optionally independently substituted with one or more 
(C r C 4 )alkyl groups, one or more halogens or one or more hydroxy groups, -(C r C 4 )alkylamino carbonyl or 
di-ic^C^alkylamino carbonyl; 

G 2 and G 3 are each independently selected from the group consisting of hydrogen, halo, hydroxy, -(C r C 4 ) 
alkyl optionally independently substituted with one to three halo groups and -(C r C 4 )alkoxy optionally inde- 
pendently substituted with one to three halo groups; 

R1 is hydrogen, -CN, -{CH 2 ) q N(Xe)C(0)X6, -(CH 2 ) q N(X6)C(0)(CH 2 ) r Ai, -(CH 2 ) q N(X6)S(0) 2 (CH 2 ) r Ai, 
-(CH 2 ) Q N(X6)S(0) 2 X6, -(CH 2 ) q ,N(X6)C(0)N(X6)(CH 2 ) t -Ai, -(CH 2 ) q N(X6)C(0)N(X6)(X6) 1 -(CH 2 ) q C(0)N(X6) 
(X 6 ) ( -(CH 2 ) fl C(0)N(X6)(CH 2 ) t -Al -(CH 2 ) q C(0)OX6, - (C H 2 ) q C(0)0(CH 2 ) r Ai, -(CH 2 ) q OX6, -(CH 2 ) q OC(0)X6 
-(CH 2 ) a OC(0)(CH 2 ) ^ A^-(CH 2 ) q OC(0)N(X6)(CH 2 ) r A^-(CH 2 ) q OC(0)N(X6)(X6) l -(CH 2 ) q C(0)X6 -(CH 2 ) q C(0) 
(CH 2 ) t -Ai, -(CH 2 ) q N(X6)C(0)OX6, -(CH 2 ) q N(X 6 )S(0) 2 N(X6)(X6), -(CH 2 ) q S(0) m X6, -(CH 2 ) q S(0) m (CH 2 ) t -A 1 , 
-(CrC.oJalkyl, -(CH 2 ) r Ai, -(CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CH 2 ) q -Yi-(C r C 6 )alkyl, -(CH 2 ) q -Yi-(CH 2 ) r Ai or 
-(CH 2 ) q -Y 1 -(CH 2 ) t -(C 3 -C 7 )cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally substituted with (C,-C 4 )alkyl, 
hydroxy, (C r C 4 )alkoxy, carboxyl, -CONH 2 , -S(0) m (C 1 -C 6 )alkyl, -CO^C^CJalkyl ester, 1H-tetrazol-5-yl or 1, 
2 or 3fluoro groups; 

Y 1 is O, S(0) m , -C(0)NX6-, -CH=CH-, -C-C-, -N(X6)C(0)-, -C(0)NX 6 -, -C(0)0-, -OC<0)N(X 6 )- or -OC 
(O)-; 

qis 0, 1,2, 3 or 4; 
t is 0, 1, 2 or 3; 

said (CH 2 ) group and (CH 2 ) t group in the definition of R 1 are optionally independently substituted 
with hydroxy, (C^alkoxy, carboxyl, -CONH 2 , -S(0) m (C r C 6 )alkyl, -C0 2 (C r C 4 )alkyl ester, 1H-tetrazol- 
5-yl, 1 , 2 or 3 fluoro groups or 1 or 2 (C r C 4 )alkyl groups; 

R 1A j s selected from the group consisting of hydrogen, F, CI, Br, I, (C^-C^alky!, phenyl(C r C 3 )alkyl, pyridyl 



23 



* 



EP 1 184 035 A2 



(C r C 3 )alkyl ( thia7olyl(C 1 -C 3 )alkyl and thienyKCj-C^alkyL provided that R 1A is not F, CI, Br or I when a het- 
eroatom is vicinal to C"; 

R 2 is hydrogen, (C r C 8 )alkyl, -(C 0 -C 3 )alkyl-(C 3 -C 8 )cycloalkyl, -(C r C 4 )alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of Ft 2 are optionally substituted with 
hydroxy, -C(0)OX 8 , -C(0)N(X 8 )(X6), -N(X6)(X 8 ), -S(0) m (C r C 6 )alkyl, -C(0)A\ -C(0)(X«) t CF 3 , CN or 1, 2 or 
3 independently selected halo groups; 

R 3 is selected from the group consisting of A 1 , (C 1 -O 10 )alkyr s -(C, -C 6 )alkyl-A 1 , -(C r C 6 )alkyl-(C 3 -C 7 )cycloalkyl, 
-(C r C 5 )alkyl-X 1 -(C r C 5 )alkyl t -(C r C 5 )alkyl-X 1 -(C 0 -C 5 )alkyl-A 1 and -(C 1 -C 5 )alkyl-X 1 -(C 1 -C 5 )alky|.(C 3 -C 7 )cy- 
cloalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with -S(0) m (C 1 -C 6 )alkyl, -C(O) 
OX 3 , 1 , 2, 3, 4 or 5 independently selected halo groups or 1 , 2 or 3 independently selected -OX 3 groups; 

X' is 0 : S(0) m , -N(X 2 )C(0)-, -0(O)N(X 2 )-, -OC(O)-, -C(0)0-, -CX2=CX2- ( -N(X 2 )C(0)0-, -OC(0)N(X2)- 
or -CsC-; 

R 4 is hydrogen, (O, -C 6 )alkyl or (C 3 -C 7 )cycloalky!, or R 4 - is taken together with R 3 and the carbon atom to which 
they are attached and form (C 5 -C 7 )cycloalkyl, (C 5 -C 7 )cycloalkenyl, a partially saturated or fully saturated 4- 
to 8-membered ring having 1 to 4 heteroatoms independently selected from, the group consisting of oxygen, 
sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or fully saturated 5- or 6-mem- 
bered ring, fused to a partially saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (C.,-C 6 )alkyl or X 4 is taken together with R 4 and the nitrogen atom to which X 4 is attached 
and the carbon atom to which R 4 is attached and form a five to seven membered ring; 
R 6 is a bond or is 
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X 5 x 5a 

^ >c ^ 

^ \(CH 2 )^ ^(CH 2 ) b ^. 

t 

where a and b are each independently 0, 1, 2 or 3; 

X 5 and X 5a are each independently selected from the group consisting of hydrogen, CF 3 , A 1 and optionally 
35 substituted (C^C^alkyl; 

the optionally substituted (C 1 -C 6 )alkyl in the definition of X 5 and X 5a is optionally substituted with a 
substituent selected from the group consisting of A 1 , OX 2 , -S(0) m (C r C 6 )alkyl, -C(0)OX 2 , (C 3 -C 7 )cy- 
cloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); 

or the carbon bearing X 5 or X 5a forms one or two alkylene bridges with the nitrogen atom bearing R 7 and 
40 R 8 wherein each alkylene bridge contains 1 to 5 carbon atoms, provided that when one alkylene bridge 

is formed then only one of X 5 or X 5a is on the carbon atom and only one of R 7 or R 8 is on the nitrogen 
atom and further provided that when two alkylene bridges are formed then X s and X 5a cannot be on the 
carbon atom and R 7 and R 8 cannot be on the nitrogen atom; 

or X 5 is taken together with X 5a and the carbon atom to which they are attached and form a partially 
45 saturated or fully saturated 3- to 7-membered ring, or a partially saturated or fully saturated 4- to 8-mem- 

bered ring having 1 to 4 heteroatoms independently selected from the group consisting of oxygen, sulfur 
and nitrogen; 

or X 5 is taken together with X 5a and the carbon atom to which they are attached and form a bicyclic ring 
system consisting of a partially saturated or fully saturated 5- or 6-membered ring, optionally having 1 or 
2 heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen, fused to 
a partially saturated, fully saturated or fully unsaturated 5- or 6-membered ring, optionally, having 1^to 4- 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not Nl-X 2 or O; 

55 or R 6 is -(CR a R b ) a -E-(CR a R b ) b -, where the -(CR a R b ) a - group is attached to the carbonyl carbon of the amide 

group of the compound of formula I and the -(CR a R b ) b group is attached to the terminal nitrogen atom of the 
compound of formula I; 



so 
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E is -O-, -S-, -CH=CH- or an aromatic moiety selected from 




y fs| I N 

S ' H 

said aromatic moiety in the definition of E optionally substituted with up to three halo, hydroxy, -N(R C )(R C ), 
(C^CeJalky, or (C r C 6 )alkoxy; R a and R b are, for each occurrence, independently hydrogen, (C^-C^alkyl, 
trifluoromethyl, phenyl or monosubstituted (C r C 6 )alkyl where the substituents are imidazolyl, naphthyl, 
phenyl, indolyl, p-hydroxyphenyl, -OR c , S(0) m R c , C(0)OR c , (C 3 -C 7 )cycloalkyl, -N(R C )(R C ), -C(0)N(R c ) 
(R c ), or R a or R b may independently be joined to one or both of R 7 or E (where E is other than O, S or 
-CH=CH-) to form an aikylene bridge between the terminal nitrogen and the alkyl portion of the R a or R b 
and the R 7 or E group, wherein the bridge contains 1 to 8 carbon atoms; or R a and R b may be joined to 
one another to form a (C 3 -C 7 )cycloalkyl; 

rc f 0r each occurrence, is independently hydrogen or (C-j-C^alkyl; 

a and b are independently 0, 1 , 2 or 3, with the proviso that if E is -O- or -S-, b is other than 0 or 1 and 
with the further proviso that if E is -CH=CH-, b is other than 0; 

R 7 and R 8 are each independently hydrogen or optionally substituted (C.,-C 6 )alkyl; 

where the optionally substituted (C^-C^alkyl in the definition of R 7 and R 8 is optionally independently 
substituted with A 1 , -CfOJCHCVCeJalkyl, -S(0) m (C r C 6 )alkyl, 1 to 5 halo groups, 1 to 3 hydroxy groups, 1 to 
3 -O-C(O)(C r C 10 )alkyl groups or 1 to 3 (C r C 6 )alkoxy groups; or 
R 7 and R 8 can be taken together to form -(CH 2 ) r -L-(CH 2 ) r -; 

where L is C(X2)(X2), S(0) m or N(X2); 
R9 and R 10 are each independently selected from the group consisting of hydrogen, fluoro, hydroxy and (C^Cg) 
alkyl optionally independently substituted with 1-5 halo groups; 

R" is selected from the group consisting of (C^CsJalkyl and phenyl optionally substituted with 1 -3 substitutents 
each independently selected from the group consisting of (C r C 5 )alkyl, halo and (C r C 5 )alkoxy; 
R12 is selected from the group consisting of (C r C 5 )alkylsu!fonyl, (C r C 5 )alkanoyl and (C r C 5 )alkyl where the 
alkyl portion is optionally independently substituted by 1-5 halo groups; 

A 1 for each occurrence is independently selected from the group consisting of (C 5 -C 7 )cycloalkenyl, phenyl, a 
partially saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally having 1 to 4 heter- 
oatoms independently selected from the group consisting of oxygen, sulfur and nitrogen and a bicyclic ring 
system consisting of a partially saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen, 
fused to a partially saturated, fully saturated or fully unsaturated 5- or 6-membered ring : optionally having 1 
to 4 heteroatoms independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, on one or optionally both rings if A 1 is a 
bicyclic ring system, with up to three substituents, each substituent independently selected from the group 
consisting of F, CI, Br : I, OCF 3 , OCF 2 H, CF 3 , CH 3 , OCH 3 , -OX*, <KO)N(X*)(X% -C(0)OX 8 , oxo, (C r C 6 )alkyl, 
nitro cyanOv benzyl r -S(0) m (C r G 6 )alkyl, I H-tetrazol-5-yl. phenylrphenoxy, phenylalkyloxy, halophenylrmeth- 
ylenedioxy, -N(X6)(X 8 ), -N(X6)C(0)(X6), -S(0) 2 N(X6)(X 8 ), -N(X6)S(0) 2 -phenyl, -N(X 8 )S(0) 2 X6, -CONX"^, 
-S(0) 2 NX"X12, -NX^C))^ -NX6CONX11X12, -NX6S(0) 2 NX"X12, -NX6C(0)X12, imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy then it can only be substituted with 

one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CVC^alkyl; 

the optionally substituted (C r C 6 )alkyl defined for X 11 is optionally independently substituted with phenyl, 
phenoxy, (C r C 6 )alkoxycarbonyl, -StOUCVCgJalkyl, 1 to 5 halo groups, 1 to 3 hydroxy groups, 1 to 3 (C^C^) 
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alkanoyloxy groups or 1 to 3 (C 1 -C 6 )alkoxy groups; 

X 12 is hydrogen, (C r C 6 )alkyl t phenyl, thiazolyl, imidazolyl, fury! or thienyl, provided that when X 12 is not 
hydrogen, the X 12 group is optionally substituted with one to three substituents independently selected 
from the group consisting of CI, F, CH 3 , OCH 3 , OCF 3 and CF3; 
or X 11 and X 12 are taken together to form -(CH 2 ) r -L 1 -(CH 2 ) r -; 

L 1 isC(X 2 )(X 2 ),0,S(0) m orN(X 2 ); 

r for each occurrence is. independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (C,-C 6 )alkyl or optionally substituted 
(C 3 -C 7 )cycloalkyl, where the optionally substituted (C 1 -C 6 )alkyl and optionally substituted (C 3 -C 7 )cycloalkyl 
in the definition of X 2 are optionally independently substituted with -S(0) m (C r C 6 )alkyl, -C(0)OX 3 , 1 to 5 halo 
groups or 1 -3 OX 3 groups; 

X 3 for each occurrence is independently hydrogen or (C-j-CgJalkyl; 

X 6 for each occurrence is independently hydrogen, optionally substituted (C r C 6 )alkyl, (C 2 -C 6 )halogenated 
alkyl, optionally substituted (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )-halogenated cycloalkyl, where optionally substituted 
(C r C 6 )alkyl and optionally substituted (C 3 -C 7 )cycloalkyl in the definition of X 6 is optionally independently mo- 
no- or di-substituted with (C r C 4 )alkyl, hydroxy, (C 1 -C 4 )alkoxy, carboxyl, CONH 2 , ^(O^CcC^alkyl, carbox- 
ylate (C^C^alkyl ester or 1H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C r C 6 )alkyl, the two (C r C 6 ) 
alkyl groups may be optionally joined and, together with the atom to which the two X 6 groups are attached, 
form a 4- to 9- membered ring optionally having oxygen, sulfur or NX 7 as a ring member; 

X 7 is hydrogen or (C r C e )alkyl optionally substituted with hydroxy; 
m for each occurrence is independently 0, 1 or 2; 
with the provisos that: 

1 ) X 6 and X 12 cannot be hydrogen when attached to C(O) or S(0) 2 in the form C(0)X 6 , C(0)X 12 S(0) 2 X6 
or S(0) 2 X1 2 ; and 

2) when Ft 6 is a bond then L is NfX 2 ) and each r in the definition -(CH 2 ) r -L-(CH 2 ) r - is independently 2 or 3. 
8. A method of claim 7 wherein the growth hormone secretagogue is a compound of Formula I-A 
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a racemic-diastereomeric mixture or an optical isomer of said compound or a pharmaceutically-acceptable salt or 

a prodrug thereof, or a tautomer thereof, 

wherein 

flsO; 

n is 0 and w is 2, or n is 1 and w is 1 , or n is 2 and w is 0; 
Y is oxygen or sulfur; 

R 1 is hydrogen, -CN, -(CH 2 ) q N(X 6 )C(0)X 6 , -(CH 2 ) q N(X 6 )C(0)(CH 2 ) r A 1 . -(CH 2 ) q N(X 6 )S0 2 (CH 2 ) t -A 1 ,-(CH 2 ) N 
(X^SO^e.-tCHs^NtxejCJOJNfXexCH^-A 1 , -(CH 2 ) q N(X 6 )C(0)N(X6)(X6) t .(CH 2 ) q C(0)N(X 6 )(X 6 ) 1 -(CH 2 ) q C 
(0)N(X6)(CH 2 ) r A\ -(CH 2 ) q C(0)OX6, -(CH 2 ) q C(0)0(CH 2 ) r Ai, -(CH 2 ) q OX6, -(CH 2 ) q OC(0)XG, -(CH 2 ) q OC(0)* 
(CH 2 ) r Al,-(CH 2 ) q OC(0)N(X6)(CH 2 ) r Al > -(CH 2 ) q bC(0)N(X6)(X6) ) -(CH 2 ) q C(0)X6 -(CH 2 ) q C(0)(CH 2 ) r Al, 
-(CH 2 ) q N(X6)C(0)OX6 -(CH 2 ) q N(X6)S0 2 N(X6)(X6), -(CH 2 ) q S(0) m X6 -(CH 2 ) q S(0) m (CH 2 ) r Al, -(C r C 10 )alkyl, 
-(CH 2 ) r Ai, -(CH 2 ) q -(C 3 -C 7 )cycloalkyl, -(CH 2 ) q -Yi-(C r C 6 )alkyl, -(CH 2 ) -Yi-(CH 2 ) r Ai or -(CH 2 ) - 
Y 1 -(CH 2 ) r (C 3 -C 7 )cycloalkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally substituted with (C r C 4 )alkyl, 
hydroxyl, (C r C 4 )alkoxy, carboxyl, -CONH 2 , -StOJj^tC^C^alkyl, -C0 2 (C r C 4 )aIkyl ester, 1 H-tetra2ol-5-yl or 
1 ( 2 or 3 fluoro; 
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Y1 is O, S(0) m , -C(0)NX 6 -, -CH=CH-, -C^C, -N(X6)C(0)-, -C(0)0-, -0C(0)N(X 8 )- or . 0C (0)-; 
q is 0, 1,2 t 3or4; 
t is 0,1, 2 or 3; 

- said (CH 2 ) group and (CH 2 ) t group may each be optionally substituted with hydroxy!, (C 1 -C 4 )alkoxy, 
carboxyl, -CONH 2 , -S(0) m (C r C 6 )a!kyl, -C0 2 <C r C 4 )alkyl ester, 1 H-tetrazol-5-yl, 1,2 or 3fluoro : or 1 or 
2 (C r C 4 )alkyl; 

R2 is hydrogen, (C r C 8 )alkyl, -(C 0 -C 3 )alkyl-(C 3 -C 8 )cycioalkyl, -(C r C 4 )alkyl-A 1 or A 1 ; 

where the alkyl groups and the cycloalkyl groups in the definition of R 2 are optionally substituted with 
hydroxyl, -C(0)OX 8 , - C (0)N(X 8 )<X 8 ), -N(X 8 )(X6), -S(0) m (C r C 6 )alkyl, -C(0)Ai, -C(0)(X 8 ), CF 3 , CN or 1 , 2 or 

3 halogen; . ^ ^ v n , 

R3 is A1, (C 1 -C 10 )alkyl, .(C^CJalkyl-Ai, -( Cl -C 6 )alkyHC 3 -C 7 )cycloalkyl t -(C 1 -C 5 )alkyl-Xi-(C 1 -C 5 )alkyl > 
-(C 1 -C 5 )alkyl-X 1 -{C 0 -C 5 )alkyl-A 1 or -(C 1 -C 5 )alkyl-X 1 -(C 1 -C 5 )alkyl-(C 3 -C 7 )cycloalkyl; 

where the alky! groups in the definition of R 3 are optionally substituted with, -S(0) m (C r C 6 )alkyl, -C(O) 
OX 3 , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; X^ is O, S(0) m , -N(X 2 )C(0)-, -C(0)N(X 2 )-, -OC(O)-, -C(0)0-, 
-CX 2 =CX 2 -, -N(X 2 )C(0)0-, -OC(0)N(X 2 )- or -C^C-; 
R 4 is hydrogen, (C r C 6 )alkyl or (C 3 -C 7 )cycloalkyl; 

X 4 is hydrogen or (C^CeJalkyl or X 4 is taken together with R 4 and the nitrogen atom to which X 4 is attached 
and the carbon atom to which R 4 is attached and form a five to seven membered ring; 
R 6 is a bond or is 



X s X 53 

X: / 

^ ^(CH 2 ) a ^ ^(CH 2 ) b -^. 

where a and b are independently 0, 1 , 2 or 3; 

X 5 and X 53 are each independently selected from the group consisting of hydrogen, trifluoromethyl, A 1 
and optionally substituted (Gt-C^alkyl; 

the optionally substituted (C r C 6 )alkyl in the definition of X5 and X 5a is optionally substituted with a 
substituent selected from the group consisting of A 1 , OX 2 , -StOJ^C^CeJaikyl, -C(0)0X 2 (C 3 -C 7 )cy- 
cloalkyl, -N(X 2 )(X 2 ) and -C(0)N(X 2 )(X 2 ); - 

R 7 and R 8 are independently hydrogen or optionally substituted (C r C 6 )alkyl; 

where the optionally substituted (C^CeJalkyl in the definition of R 7 and R 8 is optionally independently 
substituted with A1, -C(0)0-(C r C 6 )alkyl, -S(0) m (C 1 -C 6 )alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(O) 
(C r C 10 )alkyl or 1 to 3 (C 1 -C 6 )alkoxy; or 
R 7 and R 8 can be taken together to form -(CH 2 ) r -L-( CH 2)r-; 

where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
A 1 in the definition of R 1 is a partially saturated, fully saturated or fully unsaturated 4- to 8-membered ring 
optionally having 1 to 4 heteroatoms independently selected from the group consisting of oxygen, sulfur and 
nitrogen, a bicycltc ring system consisting of a partially saturated, fully unsaturated or fully saturated 5- or 
6-membered ring, having 1 to 4 heteroatoms independently selected from the group consisting of nitrogen, 
sulfur and oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6-membered ring, 
optionally having 1 to 4 heteroatoms independently selected from the group consisting of nitrogen, sulfur and 
oxygen; 

A 1 in the definition of R 2 , R 3 , R 6 , R 7 andR 8 is independently (Cs-C^cycloalkenyl, phenyl or a partially saturated, 
fully saturated or fully unsaturated 4- to 8-membered ring optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6- membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen, fused to a partially saturated, 
fully saturated or fully unsaturated 5- or 6- member d ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or optionally both rings if A 1 is a 
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bicyclic ring system, with up to three substituents, each substitu nt independently setertPrt f mm 
consisting of F, CI, Br, I, OCF 3 , OCF 2 H. CF 3 , CH 3 , OCH 3 , -0X6. <3(0,lJ^ «JT r ? IT 

where X 11 is hydrogen or optionally substituted (C r C 6 )alky|- 

■ 

X 1 * is hydrogen, (C r C 6 )alkyl, phenyl, thiazolyl, imidazolyl, furyl or thienyl, provided that when X* is not 
hydrogen, X « ,s optionally subsisted with one to three substituents l^dertJl«Sj from the 
group consisting of CI, F, CH 3 , OCH 3 , OCF 3 and CF 3 ; V Se,ectea from the 

or X 11 and X 1 * are taken together to form -(CH 2 ) r -L 1 -(CH,) - 
where U is C(X2)(X*), O, S(0) m or N(X2); 

r for each occurrence is independently 1 , 2 or 3- 

(C 3 -C 7 )cycloalkyl, where the optionally substituted (C r C s )alkvl and opt onallv suLiuStr r ! , ,! . 
X3 for each occurrence is independently hydrogen or (C r C 6 )alky|- 

S^ES Zl^TcT.T S ?!f Uted (C1 - C6)alky ' : '^alogenated a.kyl, optionally sub- 
suiuiea (0 3 -c 7 )cycloalkyl, (C 3 -C 7 )-halogenatedcycloalkyl, where optionallv substitutPrf tr r \* 
tionalV substituted (C 3 -C ^yoloalky, in the definition of* is opdoS^X^S^^ 
SiSSK?' ( 1 ^ CONH - S ' 0 )^i^)a. k yl,carbox y L 

when there are two X« groups on one atom and both X* are independently (C^alkyl the two fC -C > 

X « 7t PS q maV be h ° pt ' 0nally j ° ined and ' t0S6ther with lhe at ° m t° which the U * g o ps Cached 
form a 4- to 9- membered ring optionally having oxygen, sulfur or NX?- attached, 

X? is hydrogen or (C r C 6 )alkyl optionally substituted with hydroxyl- and 
m for. each occurrence is independently 0, 1 or 2; 
with the proviso that: 

S0 2 a ii^and Cann0t 56 hydr ° 9en Whe " " * at,9Ched ,0 C(0) ° r S °* in the fom C <°>X 12 , S0 2 X6 or 

when R6 is a bond then L is N(X*) and each r in the definition -(CH 2 ),L-(CH 2 ), is independent 2 or 3. 

9 ' 9 qTS °l f '"1 8 , Wh6rein the 9r0Wth h0ml0ne secr etagogue is 2-amino-N-(2-(3a-(R)-benzyl-2-methvl-3 oxo 

11. A method of claim 8 wherein the growth hormone secretaqoque is 2-amino-N ( 1 m\ to a h-ii 

4,6,7-hexahydro.pyrazolo-[4,3-c]pyridin.5- y l).eth y l)-2.methyl-propionamide. 
13. A method of claim 7 wherein thegrowth hormone secretaooone ie •> ki h /m ^ 
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propionamide, a prodrug thereof or a pharmaceutical^ acceptable salt of said growth hormone secretagogue or 
said prodrug. 

14. A method of claim 13 wherein the growth hormone secretagogue is the (L)-(+)-tartaric acid salt of 2-amino-N-(1 
(R)-benzyloxymethyl-2-(1,3-dioxo-8a(S)-pyridin-2-ylmethyl-2-(2,2,2-trifluoro-ethyl)-hexahy 
pyrazin-7-yl)-2-oxo-ethyl)-2-methyl-propionamide. 

15. A method of claim 7 which further comprises administering recombinant growth hormone or a growth hormone 
secretagogue selected from the group consisting of GHRP-6, GHRP-1 , GHRP-2, hexarelin, growth hormone re- 
leasing factor, an analog of growth hormone releasing factor, IGF-I and IGF-II. 

16. A method of claim 7 which further comprises administering arginine, insulin or L-dopa together with propranolol. 



29 



